
nnifi I MiiJ 


303-^-6441 




71486'‘02651 


CQMPiJTlNG FOR HOME AND BUSINESS 


Cromemco sf 9 
New supeniteiw 





































































MC6809 PR0CESS0R-20-BIT ADDRESS BUS 
DIRECTLY ADDRESSES UP TO 768K OF RAM 


Performance and capabilities never before possible are now 
available to you in the SWTPC S/09. Computer System.The 
S/09 uses the Motorola MC6809 processor, the most 
powerful 8-bit general purpose MPU available. It features 
more addressing modes than other 8-bit MPU's and an 
optimized consistent instruction set enhanced by powerful 
16-bit instructions. This, plus 24 indexing submodes, 
promote the use of modern programming techniques like 
position independent code, re-entrancy and recursion. 

The 20-bit address bus makes possible direct addressing of 
up to 768K of memory without any slow or clumsy pro¬ 
cesses such as bank switching. RAM memory is designed 
with independent control and array cards for economical 
expansion of memory. The DMA and the processor boards 
can access memory independently for different tasks. 


Multiuser capability Is ''built-in''. No additional hardware 
is required to operate additional terminals. A dynamic 
memory management system can allocate available RAM in 
as small as 4K blocks to the various users or tasks. 

The dual-bus motherboard design used in the S/09 makes 
adding I/O ports to the system quick and economical. I/O 
address decoding for ail I/O slots is supplied with the sys¬ 
tem. All serial I/O cards may be quickly programmed to run 
at standard baud rates from 110 to 38,400. 

Both multiuser and multitasking/multiuser operating sys¬ 
tems are available for the S/09. BASIC, PASCAL and an 
Assembler are immediately available. Editor and Debug 
programs are also available for use in system development. 


S/09 complete as shown with 128K bytes of RAM memory, one parallel and two serial I/O ports. . .$2,995.00 
128K memory expansion card. <>-1 qatr qq 



SOUTHWEST TECHNICAL PRODUCTS CORPORATION 
219 W. RHAPSODY 

SAN ANTONIO, TEXAS 78216 (512) 344-0241 
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The single card computer 

with the features 
that help you in real life 


COMPLETE COMPUTER 

In this advanced card you get a pro¬ 
fessional quality computer that meets 
today's engineering needs. And it's one 
that's complete. It lets you be up and 
running fast. All you need is a power 
supply and your ROM software. 

The computer itself is super. Fast 
4 MHz operation. Capacity for 8K bytes 
of ROM (uses 2716 PROMs which can 
be programmed by our new 32K BYTE- 
SAVER® PROM card). There's also 1K of 
on-board static RAM. Further, you get 
straightforward interfacing through an 
RS-232 serial interface with ultra-fast 
speed of up to 76,800 baud — software 
programmable. 

Other features include 24 bits of bi¬ 
directional parallel I/O and five on¬ 
board programmable timers. 

Add to that vectored interrupts. 


Q 


ENORMOUS EXPANDABILITY 

Besides all these features the Cro- 
memco single card computer gives you 
enormous expandability if you ever need 
it. And it's easy to expand. First, you 
can expand with the new Cromemco 
32K BYTESAVER PROM card mentioned 
above. Then there's Cromemco's broad 
line of S100-bus-compatible memory 
and I/O interface cards. Cards with fea¬ 
tures such as relay Interface, analog 
interface, graphics interface, opto- 
isolator input, and A/D and D/A con¬ 
version. RAM and ROM cards, too. 



Card Cage 32K BYTESAVER PROM card 


Cromemco 

incorporated 
Specialists in computers and peripherals 


EASY TO USE 

Another convenience that makes the 
Model see computer easy to use is our 
Z-80 monitor and 3K Control BASIC (in 
two ROMs). With this optional software 
you're ready to go. The monitor gives 
you 12 commands. The BASIC, with 36 
commands/functions, will directly ac¬ 
cess I/O ports and memory locations — 
and call machine language subroutines. 

Finally, to simplify things to the ulti¬ 
mate, we even have convenient card 
cages. Rugged card cages. They hold 
cards firmly. No jiggling out of sockets. 

AVAILABLE NOW/LOW PRICE 

The Model SCC is available now at a 
low price of only $450 burned-in and 
tested (32K BYTESAVER only $295). 

So act today. Get this high-capability 
computer working for you right away. 


280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 • (415) 964-7400 
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MORE COLOR. MORE SOUND. 
MORE GRAPHICS CAFABIUTIES. 



Compare the built-in features of 
leading microcomputers with the Atari 
personal computers. And go ahead, 
compare apples and oranges. Their 
most expensive against our least 
expensive: the ATARr400r 

Start with graphics capabilities. The 
ATARI 400 offers 128 color variations. 
16 colors in 8 luminance levels. Plus 
29 keystroke graphics symbols and 8 
graphics modes. All controlled from a 
full 57 key ASCII keyboard. With upper 
and lower case. And the system is FCC 
approved with a built-in RF modulator. 
That's just for openers. 

Now compare sound capabilities. 
Four separate sound channels and a 


©Atari 1979 

Warner Communications Company 


built-in speaker. With the optional audio/ With a high-speed serial I/O port 

digital recorder, you can add Atari's that allows you to add a whole family 
unique Talk & Teach” Educational System of smart peripherals. Including up to 

cassettes. four individually accessible disk drives. 

Here's fhe clincher: Solid state (ROM) And a high speed dot-matrix impact - 
software. For home management, busi- printer. And, the Atari Program Recorder 
ness and entertainment. Or just plug is included with the 800 system, 
in an Atari 1 OK BASIC or Assembler Suggested retail price for the 
language cartridge and the full power ATARI 800 (including recorder) is 
of the computer is in your hands. $999.99. 

Memory? 8K expandable to 16K. mi Make your own comparison wher- 
And that's just for the ATARI 400 at a Ml ever personal computers are sold, 
suggested retail of only $549.99. Or, send for a free chart that 

The ATARr800”gives you all ^ I w compares the built-in features 
that and much more. of the ATARI 400 and 800 

User-installable memory to ATA W' leading personal 

48K. A full-stroke keyboard. computers. 


PERSONAL COMPUTER S^EMS 

1265 Borregos Ave. Dept. C, Sunnyvale, California 94086. Call toll-free 800-538-8547 
(in Calif. 800-672-1404) for fhe name of your nearesf Atari retailer. 
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EPITOirS NOTEBOOK 


HEATH PAYS A VISIT 


Recently, I had the pleasure of meeting 
with some of the folks from Benton Harbor 
to discuss their new business systems line. 
Although I don’t plan to do a story about the 
systems here, I thought you might enjoy 
seeing a picture of the innards of the WH89 
Z-80 based small desktop system, Photo 1. 

The WH89 represents only a small part of 
the new Heath line, but if that’s all there was, 
It would be enough. The WH89 employs 
two Z-80s, one for the terminal and one for 



PHOTO 1 Heath WH89 Computer 


the computer. I could go on and on, but I 
don’t want to spoil Tom Fox’s upcoming 
review of it. 

Not only will we be reviewing the WH89, 
but also the new H11 system. Later, both 
the Heath systems will be part of a planned 
comparison story of the Radio Shack Model 
II, Vector Graphic MZ, Alpha Micro, Indus¬ 
trial Micro Systems, and a few more. This 
will be in the May business issue and will of¬ 
fer business buyers a helpful shopping list. 

HANDY SOFTWARE 
AND CATALOGS 

Just received the manuals for two exciting 
software packages from Disco-Tech. First, 
the Machine Language Utility Package. 
This is a package of routines designed for 
the experienced programmer to pull from 
while developing applications that require 
formatted input and scrolling. Also, tips on 
tape and disk care are covered in the 
72-page manual. 

The second program they sent me infor¬ 
mation about is Disc Drive Timer, which is 
an important program to assist the non¬ 
technical user by testing the disk drives for 
proper operation. The software displays 
what it’s doing on the screen and tells you 
when a speed problem exists. The manual 
covers the steps to correctly adjust the drives 
for proper speed. 

If these two programs sound like some¬ 
thing you need, as a TRS-80 owner, contact 



FOR YOUR APPLE 

SuperTalker is a peripheral 
system which permits the 
output of exceptionally 
high quality human speech 
through a loudspeaker under ^ 
program control. Initially, words, 
sentences or phrases are digi¬ 
tized into RAM memory through 
a microphone. Speech data in 
RAM may be then manipulated lin.^ 
any other data. The system consists 
of a peripheral card, microphone, loudspeaker, 
and operating software. $279 assembled and tested. 



Available through Apple dealers worldwide. 

Mountain Hardware, Inc. 

LEADERSHIP IN COMPUTER PERIPHERALS 

300 Harvey West Blvd. 

Santa Cruz. CA 95060 (408) 429-8600 


Disco-Tech, a division of Morton Technolo¬ 
gies, Inc., 1150 Coddlingtown Center, 
P.O. Box 11129, Santa Rosa, CA 95406, 
phone (707) 527-8500. 

Those of you looking for books or just col¬ 
lecting catalogs will want to contact Telecom 
Library Inc., 205 W. 19 St., New York, NY 
10011. The Telecom Library sells books and 
carries a very complete line of data process¬ 
ing books for the professional and not so pro¬ 
fessional. This appears to be a good source. 


THE FCC DECISION 

The biggest news of the year came out of 
Washington, D.C. this past September with 
a great deal of indecisiveness on the parts of 
both the FCC and many manufacturers. 

The Federal Communications Commis¬ 
sion announced on September 18 the new 
rules that will affect the burgeoning home/ 
business computer market. Basically what 
the commission said was that it would allow 
the use of home computers with RF de¬ 
modulators in conjunction with home tele¬ 
vision sets, within given guidelines. 

The rules or guidelines set up two distinct 
categories: The first. Class A, is for industrial 
computers, which are used in high electrical 
noise areas. Computers used in this classifi¬ 
cation are allowed a maximum RF emission 
of 300 microvolts at 3 meters. 

The Class B category, for mass market or 
home computers, allows a maximum of 100 
microvolts at 3 meters. Television games, 
however, are only allowed a maximum radi¬ 
ation of 5 microvolts at 3 meters. 

According to an FCC spokesman, the 
project on determining the maximum radia¬ 
tion started in May, 1979, when companies 
were asked to send a system for measure¬ 
ment. The measurements were made by 
placing a dipole antenna three meters away 
from the case and raising and lowering the 
antenna until a maximum level was meas¬ 
ured. Then the computer was turned to find 
the maximum radiation point. 

From the initial report, the Texas Instru¬ 
ments 99/4 and the Commodore PET had 
the least level of interference, while the 
Apple and Radio Shack machines produced 
the most. 

The response to the FCC announcement 
was met with varying reactions among the 
companies directly affected by the rule 
changes. 

A Radio Shack spokesman said that they 
felt the FCC announcement represented a 
precipitous action with the rules being made 
without a rule-making procedure. However, 
they did feel that the July, 1980, compli¬ 
ance date did give the industry time to meet 
the new rules, especially since they would 
not be required to completely retool or re- 
Hpsign existing systems. Radio Shack felt 
that before they could comment further on 
the effect of the new rules it would be neces¬ 
sary to fully analyze and review the report. 

Texas Instruments, however, was more 
than pleased with the FCC ruling since they 
had petitioned for a waiver of the rules for 
release of their low end systems. In light of 
the announcement, Tl released the follow- 
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Solve your personalenei^crisis. 
Let VisiCalc "Power do the work. 



With a calculator, pencil and paper you can spend hours plan¬ 
ning, projecting, writing, estimating, calculating, revising, erasing 
and recalculating as you work toward a decision. 

Or with VisiCalc and your Apple* II you can explore many 
more options with a fraction of the time and effort you've spent 
before. 

VisiCalc is a new breed of problem-solving software. Unlike 
prepackaged software that forces you into a computerized 
straight jacket, VisiCalc adapts itself to any numerical problem 
you have. You enter numbers, alphabetic titles and formu¬ 
las on your keyboard. VisiCalc organizes and displays this 
information on the screen. You don't have to spend your 
time programming. 

Your energy is better spent using the results than 
gettirtg them. 

Say you're a business manager and want to project 
your annual sales. Using the calculator, pencil and 
paper method, you'd lay out 12 months across a 
sheet and fill in lines and columns of figures 
on products, outlets, salespeople, etc. You'd 
calculate by hand the subtotals and summary 
figures. Then you'd start revising, erasing 
and recalculating. With VisiCalc, you simply 
fill in the same figures on an electronic 
"sheet of paper" and let the computer do 
the work. 

Once your first projection is complete, 
you're ready to use VisiCalc's unique, 
powerful recalculation feature. It lets you 
ask "What if?'' examining new options and 
planning for contingencies. "What if" sales 
drop 20 percent in March? Just type in the 
sales figure. VisiCalc instantly updates all 
other figures affected by March sales. 


Or say you're an engineer working on a design problem and are 
wondering "What if that oscillation were damped by another 10 
percent?" Or you're working on your family's expenses and 
wonder "What will happen to our entertainment budget if the 
heating bill goes up 15 percent this winter?" VisiCalc responds 
instantly to show you all the consequences of any change. 

Once you see VisiCalc in action, you'll think of many more 
uses for its power. Ask your dealer for a demonstration and dis¬ 
cover how VisiCalc can help you in your professional work and 
personal life. 

You might find that VisiCalc alone is reason enough to 
own a personal computer. 

VisiCalc is available now for Apple II computers, with 
rsions for other personal computers coming soon. The Apple 
II version costs just $99.50 and requires a 32k disk system. 
For the name and address of your nearest VisiCalc 
dealer, call (408) 745-7841 or write to Personal 
Software, Inc., Dept. I, 592 Weddell Dr., 
Sunnyvale, CA 94086. If your favorite 
dealer doesn't already carry Personal 
Software products, ask him to 
give us a call. 
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New 1.2 megabyte 
quad-density disk. $1545 


Now you can afford to put a 
million bytes of memory in your 
S-100 system. 

Introducing DISCUS 2+2™ 
full-size quad-density floppy disk 
system by Morrow. DISCUS 2+2™ 
gives you 1.2 megabytes per disk¬ 
ette (600K bytes of double-density 
data persidel And it’s all address¬ 
able as easily as main memory with 
the system’s exclusive BASIC-V™ 
virtual disk BASIC software. 

Best of all, DISCUS 2+2™comes 
complete, assembled, and ready 
to run for just $1545. Included in the 
system price are an S-100 con¬ 
troller, factory-mounted full-size 
disk drive, a complete library of 
pre-interfaced software, even cables 
and connectors. 

But you don’t have to get your 
first million in one big megabyte. 
Morrow’s DISCUS/2D™ single-side 
double-density floppy disk system 
gives you 600K per full-size diskette 
for just $1149, complete and 
assembled. And when you want to 
expand to a full megabyte, just plug 
in a second drive... both the hard¬ 
ware and software are expandable. 

And if economy is a real concern, 
you can still get started on your 
million with Morrow’s DISCUS I™ 

250K single-density disc system. 

It’s delivered complete and 
assembled for just $995... and 
will accept up to 3 more drives. 

All three Morrow disk systems 
meet the Proposed IEEE S-100 
standard and are compatible with 
2MHz, 4 MHz and 5 MHz S-100 
systems. A dual-drive cabinet is 
available as an option with any 
density you choose. 

Why set your goals low and slow 
with a mini-floppy system? Get 
started on your first million with a 
DISCUS™ full-size system by 
Morrow. See your local corriputer 
shop. Or write Thinker Toys™ 

5221 Central, Richmond, California 
94804. Or call [415) 524-2101, 
weekdays 10-5 [Pacific Time). 

_ Q Morrow Designs CIRCLE INQUIRY NO. 81 
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ing statement: 

“We are pleased with the decision reached 
by the FCC at its September 18th meeting 
concerning the petition for rule change and 
our request for a waiver to market a home 
computer using a modulator which complies 
with the proposed rules. 

“The final text of the Commission report 
and order has not been released. We believe 
the ruling will permit Texas Instruments and 
other manufacturers to market lower cost com¬ 
puters which use the home television, which 
will benefit the consumer and aid in the de¬ 
velopment of the home computer market. 

“We are continuing our program with the 
99/4 home computer with its monitor. Be¬ 
fore we can comment further concerning 
the commission action, we will need to re¬ 
view its report and order.” 

In general, the industry was pleased with 
the rule change proposed by the FCC. Most 
of the companies that I talked to at the WES- 
CON show in San Francisco felt that the 
home computer industry would now be able 
to grow at a level even greater than imagined. 

My feelings are that even though the con¬ 
sumer. computer has not come of age and 
has a long way to go, this recent ruling has 
advanced the industry by five years. 

WHILE UP NORTH 

While at the WESCON show I had the 
chance to visit Bill Godbout again and 
George Morrow at Thinker Toys. George 


had a previous meeting set up with Tim 
Paterson from Seattle Computer Products 
on the new S-100 bus standard, so I didn’t 
get to spend too much time with him, but 
will be taking you through Thinker Toys in 
next month’s Notebook. 

While Tim was there he did show me a 
couple of new boards that are available from 
his company. The first is a 16-bit dynamic 
memory using 4044s and meets the new 
S-100 standard. The board sells for $595 
assembled, tested and burned in. The other 
offering is an 8086 CPU board for less than 
$900. By the time you read this, it will be 
on the market. 

Those of you who might be interested in 
Tim’s new products might drop a note or 
give them a call at: Seattle Computer Prod¬ 
ucts, Inc., Koll Business Center, 1114 In¬ 
dustry Drive, Seattle, WA 98188, (206) 
575-1830, Attn: Tim Paterson, 8086 Pro¬ 
ject Engineer. Both Bill and George say 
these folks do good work, and that’s good 
enough for me. 

Even though my primary objective in visit¬ 
ing Godbout this trip was to say Hi and have 
a bite of lunch, I thought I better see what he 
had been up to. As luck had it, he had been 
up until 4 a.m. the night before, finishing up 
a contract for the distribution rights for 
Pascal from Digital Marketing. 

This particular version of Pascal is CP/M 
compatible and allows the use of any data 


TRS-80® BUSINESS SOFTWARE 

Why not buy THE GENUINE ARTICLE??? 

The Osborne & Associates applications (Payroll with Cost Accounting, Accounts Pay¬ 
able & Accounts Receivable, and General Ledger) are on their way to becoming the 
standard applications software in the microcomputer field. 

The genuine O&A software is written in CBASIC® for the CP/M® Operating System. 
Any other combination of language and operating system represents a reprogramming 
effort... for the TRS-80, Model T, several organizations have done such a reprogram¬ 
ming in Disk BASIC under TRSDOS. These packages have certain drawbacks such as 
having some features of the application removed. In addition, the fact that they are writ¬ 
ten in a source interpreter BASIC causes the comments in the source programs (if these 
are distributed at all) to be removed In the interest of saving space and execution time. 
Since CBASIC is a compiled language, comments cost nothing (in either space or execu¬ 
tion time) in the executable version of the file—but such comments are invaluable in the 
later program maintenance and modification that is always required on applications soft¬ 
ware. Without having such comments, it is easy to spend many times the cost of the soft¬ 
ware on just one modification/maintenance effort. A buyer should take this into con¬ 
sideration when looking at the apparent cost of the package. The CBASIC source pro¬ 
grams we sell are heavily commented to aid the programmer. 

Our programs are THE GENUINE ARTICLE. . .the CBASIC source code as de¬ 
veloped by Osborne & Associates. We furnish the buyer BOTH the TRS-80, Model I ver¬ 
sion (requires a 48K Model I with two or more disks) AND the unmodified 8" version (for 
later use on the TRS-80, Model II or other 8” CP/M system)... at no extra charge. By 
using our DOWNLOAD program, It is possible to start using the applications on the 
Model I, and then when the Model II is up and running at a later date, download the data 
files from the Model I to the Model II and keep running the same applications without 
disrupting your operation. 

The Osborne & Associates books have been rewritten to reflect the CP/M, CBASIC 
versions of the applications. These books can be purchased either from your local 
computer store or from us directly. We can see no percentage in your buying other than 
THE GENUINE ARTICLE. . .which is what we sell. . .the Osborne & Associates 
source programs In CP/M and CBASIC. 


CP/M Operating System.$ 150.00 - 

CBASIC Compiler.95.00 

O&A Payroll w/Cost Accounting. 250.00 

O&A Accts. Rec./Accts. Payable.!. 250.00 

O&A General Ledger w/Cash Journal. 250.00 

O&A CBASIC books for above (each).15.(X) 

DOWNLOAD program.95.00 


TRS-00 is a registered trademark of Radio Shack, a Tandy company 
CP/M is a registered trademark of Digital Research 
CBASIC is a registered trademark of Software Systems 



8041 NEWMAN AVENUE • SUITE 208 • HUNTINGTON BEACH. CALIFORNIA 92647 • (714)8481922 


8 INTERFACE ACE 



PHOTO 2 


files you may be using in your system. It is a 
completely developed Pascal compiler and 
comes with a Pascal User’s Manual and 
Report by Jenson and Wirth, and a Pascal/M 
User’s Reference Manual, Photo 2. Both 
books are the easiest to read and understand 
that I have seen so far. 

The price of the Pascal and manual is 
$350 with the manual available for $35. 

Because the software requires 65K and 
one floppy, Godbout is offering a package 
deal of a 32K EconoRAM board and Pascal, 
both with complete documentation, for $799, 
a $200 saving. Bill’s only offering this for 
the first 200 units, so you better get in touch 
with any Godbout distributor or call God¬ 
bout Electronics, Bldg. 275, Oakland Air¬ 
port, CA 94614, (415) 562-0636. 

A QUICK LOOK AROUND 

Should you be thinking of a single board 
computer (SBC) to get started with or for de¬ 
velopment work, you should seriously con¬ 
sider the Rockwell AIM (Advanced Inter¬ 
active Microcomputer). This Is the only SBC 
to offer an onboard computer and can be used 
in education or as a smart terminal. 



PHOTO 3 Rockwell AIM 65 


The AIM, Photo 3, is built around the 
R6502 CPU which is the same brain found 
in Apple, Kim and PET systems. The sys¬ 
tem is fully expandable and offers a great 
deal. To find out more about this little com¬ 
puter write to: Rockwell International Elec¬ 
tronic Devices Div., 3310 Miraloma Ave., 
Anaheim, CA 92803. 

ABOUT PASCAL 

Our Pascal Notebook, by Henry Davis, 
has really been receiving a great deal of 
comment, most of it extremely favorable. 
However, many readers have said that It is 
so comprehensive that it requires several 
readings to fully understand. This we realize. 
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Concerto in A Flat Mini. 



At Verbatim Corporation the whole 
message is quality. Our Verbatim 
brand diskettes, cartridges and 
cassettes capture your data and 
play it back bit for bit, byte for 
byte, verbatim. 

Quality mini media is all we make. 
When you want to be sure your 
data will play, specify Verbatim. 

Verbatim Corporation 

323 Sequel Way, Sunnyvale, 

CA 94086 

(408) 245-4400. TWX: 910-339-9381 
For the name of your nearest 
Verbatim distributor, call toll free: 
(1) 800-538-1793. 

In California call: (408) 737-7771 

T T- Call collect. 

In Europe: 

Verbatim S.A. 

Case Postale 296 

1215 Geneve 15 

Switzerland 

Telephone: 41 (22) 34-90-55 
Telex: 22647 ITGE CH JBH 
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Verbatim Ltd. 

Ballysimon Road 
Limerick, Ireland 
Telephone: 061-42755 
Telex: 8206 
In the Far East: 

Verbatim Far East Ltd. 

702Hayama Building 

3-14,1-Chome 

Hiroo, Shibuya-Ku 

Tokyo 150, Japan 

Tel: (03) 446-2917 Telex: J29587 






Victor Borge demands the world s 
finest piano for his concert work. 
And when he performs at the 
computer keyboard, he naturally 
expects the best. The quality mini 
recording media. That's why he 
specifies Verbatim. 




A.C. POWER 
CONTROL for ALL 
COMPUTERS or 
COMPLETE TURNKEY 
SYSTEMS 

Interface TO the Real World with GIMIX Relay 
Driver Boards. Connects to any Computer 
through a 20 ma. current loop (up to 4 
Boards-128 Relays per port). 

Interface FROM the Real World with GIMIX 

★ OPTO BOARDS (up to 34 switch closures with one 8 bit 
Parallel I/O Port) 

★ 16 BUTTON KEYPADS 

★ 35 BUTTON ALPHANUMERIC KEYPADS 


A Broad Range of 6800 Systems 
and Boards Compatible 
with the SS50 Bus 




MAINFRAME: Includes Chassis, power 
supply, switches, fan and mother board .. $ 798.19 

16K SYSTEMS: Mainframe, plus 6800 CPU, 

16K Static Ram and choice of I/O.... $1344.29 
other packages available. 


16K Static RAM 
Boards for the 
SS-50 Bus 


• Gold bus connectors 

• 4 separate 4K Blocks 

• Individual Addressing, 
Write Protect, and Enable/ 
Disable for each blod 

$ 298 ^^ 




Memories ... 

As above 
with Sockets 
and Software 
control features 

* 368 ’« 


All GIMIX memory boards are assembled, 
Burnt-In for 2 weeks, and tested at 2 MHz. 
Add $32.00 for 250 ns parts 


Tl IMS 4044’s — 10% SUPPLY 

(Not an ''equivalent", but the real thing!) 

450 ns $5.90 each 250 ns $6.90 each 

8KPR0M BOARD.$ 98.34 

4K PPD PROM BOARD, Burner and Duplicator.. 198.35 

2708’s.each 7.90 

64 or 32x16 VIDEO BOARD. 198.71 

80 X 24 SUPER VIDEO BOARD with user programmable RAM 

character generator. 458.76 

Seriall/O’s.lPort$ 88.41 4Port 198.43 

Parallel I/O’s. ...2 Ports 88.42 8Port 198.45 

Add $5. handling charge on orders under $200. 


1337 WEST 37th PLACE 
CHICAGO, ILLINOIS 60609 
(312) 927-5510 • TWX 910-221-4055 

Quality Electronic products since 1975. 
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Our goal with the series was and is to pro¬ 
vide a complete indepth approach to the 
subject of Pascal so that we can build upon 
what Henry has presented. 

And build we plan to do in 1980. We have 
a number of very exciting Pascal articles 
coming, with more Pascal tutorials that offer 
real programs and many many examples. 
Those of you who are true aficionados of 
Pascal will be glad to know that Henry’s 
Pascal Notebook is presently being made 
into a three-volume series which will be 
available from dilithium Press sometime in 
the first quarter of 1980. 

WHAT HAPPENED TO THE 
FLOPPY ROM™? 

During the past year I have been asked 
whether or not we plan to continue the Floppy 
ROM. My answer has been yes. But as I 
have said many times before, the Floppy 
ROM needed a little help on the engineering 
side to make it even more useful. 

We have worked out a method which 
allows us to perform greater data compac¬ 
tion on the record and at the same time strip 
It off for use on virtually any machine. 

What this means is that we will be able to 
bring you Floppy ROMs with complete 
databases, total systems software and a 
number of other things that we just aren’t 
ready to talk about. 

Sometime during the next few months, we 
will be talking about the new Floppy ROM 
concept, along with providing INTERFACE 
ACE readers with an understanding of fiber 
optics in data transmission. 

DRAGONS ARE THE 
CRAZIEST PEOPLE 

Those of you who have been reading 
microcomputer magazines and books for 
the past several years probably know what a 
dragon is. Those of you who don’t may 
want to learn. 

A dragon is a strange beastie that thinks in 
the future, loves children, computers and 
life, in that order, and comes primarily in the 
form of Bob Albrecht and a wild magazine 
called Recreational Computing. 

This magazine is not new in concept or 
contents, only in name. Originally known as 
People's Computers, RC is the one 
magazine on the market today that touts 
computer literacy and fun. RC Is an out¬ 
growth of Albrecht’s philosophy on com¬ 
puters and life In general. He feels both 
should be fun. 

Those of you who get into the games and 
real down-to-earth fun of computing can 
subscribe by writing to Recreational Com¬ 
puting, P.O. Box E, 1263 El Camino Real, 
Menlo Park, CA 94025 and sending $14 
for a one year subscription. You may want 


to write to dragon land just to find out about 
Computerland, U.S.A., or to share a fun ex¬ 
perience with the rest of the dragons. 

IN CASE YOU HADN’T NOTICED 

I am personally excited about this 
December issue for several reasons. One, 
we are starting Al Baker’s Game Corner for 
game enthusiasts. Two, it marks the end of 
my second year as the editor of the 
magazine. Three, because we have the 
chance to provide you with the best possible 
editorial for another 12 months; not only a 
new year, but a whole new decade. 

The propsect of starting a new decade en¬ 
gaged in an exciting high-technology area 
that must be talked and written about Is almost 
better than Christmas every day. With all this 
excitement, what can you look for? 

Some of the new things you will see are 
the use of more 16-bit machines, much bet¬ 
ter software, and the introduction of a new 
high level language that will make every¬ 
thing else look passe. 

Probably the most exciting thing that you will 
see in the early 80’s will be the use of micro¬ 
processor control in just about every aspect of 
daily life. Yes, it is in use now, but a number of 
companies have some items on the boards 
that will save businesses and households 
time, money, and most importantly, energy. 

Flat screen display will be introduced in 
both television and terminal use in the first 
few months of 1981, with the first announce¬ 
ments being made at the 1980 NCC by a very 
large component manufacturer in Texas. 

Advancements in technology that will be 
Introduced in the next three years will make 
Orwell’s 1984 seem commonplace in com¬ 
parison. Future shock, 1984, or whatever 
you want to call it, is not around the corner. 
It is already here. 

WHAT WE PLAN TO DO 

This coming year, INTERFACE AGE will 
be bringing you even more than we did in 
’79. Three major tutorials, more business 
software and helpful hints, more Albrecht, 
more education and more suprises. 

One of the surprises we have in store for 
you is the construction of a complete system 
based around the new Motorola 6809. We 
even will provide you with the software from 
BASIC to PILOT. This series begins with 
the February issue. 

Our April Robotics issue will introduce 
you to a new character on the INTERFACE 
AGE staff that you will be able to build 
yourself. 

But until then, Merry Christmas and a 
Happy New year from all the editors, 
authors, and folks at INTERFACE AGE. 

—carl 
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L^nretouchccJ photo of screen 


*U.S. Domestic price 


Compucolor Corporation • Intecolor Drive • Technology Park/Atlanta ‘Norcross, Georgia 30092 ‘Telephone 404/449-5996 


I’ve finally found a personal 
^mputer I reject, 

t I I ^vith full color graphics display, built-in 51K 

^ Jr^VrMVrM. mini-disk drive, and the best cost performance 

ratio available in a personal computer. 

The complete system is only S 1595.*And that price includes 8K user RAM, RS-232C 
compatibility and random access file capabilities. 

Our 8 foreground and background colors will boost your comprehension, while 
introducing you to an exciting new dimension in BASIC programming. The vector graphics 
have 16,484 individually-accessible plot blocks. And the 13^^ diagonal measure screen gives 
you 32 lines of 64 ASCII characters. You also have the flexibility that comes with 16K 
Extended Disk BASIC ROM. 

Compucolor II offers a number of other options and accessories, like a second disk 
drive and expanded keyboard, as well as expandability to 32K of user RAM. Of course we also 
have a whole library of low-cost Sof-Disk^*^ programs, including an assembler and text editor. 
Visit your nearest computer store for details. And 


while you Ve there, do some comparison testing. With all 
due respect to the others, once you see it, you'll be sold on 
the Compucolor II. 


Compucolor 

Corporation 
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"After working all day with the computer at 
work, it's a kick to get down to Basic at home. And 
one thing that makes it more fun is my Shugart 
minifloppy"'^' We use Shugart drives at work, so 
when I bought my own system I made sure it had a 
minifloppy drive. 

"Why? Shugart invented the minifloppy. The 
guys who designed our system at work tell me that 
Shugart is the leader in floppy design and has 
more drives in use than any other manufacturer. If 
Shugart drives are reliable enough for hard-working 
business computers, they've got to be a good 
value for my home system. 

"When I'm working on my programs late at 
night, I can't wait for cassette storage. My 
minifloppy gives me fast random access and data 


transfer. The little minidiskettes^'"' store plenty of 
data and file easily too. 

"I made the right decision when I bought a 
system with the minifloppy. When you lay out your 
own hard-earned cash, you want reliability and 
performance. Do what I did. Get a system with the 
minifloppy." 

If it isift Shugart, 
it isn’t minifloppy. 

^.Shugart 

435 Oakmead Parkway. Sunnyvale, California 94086 


See opposite page for list of manufacturers featuring Shugart’s minifloppy in their systems. 

TM minifloppy is a registered trademark of Shugart Associates 












LETTERS TO THE EDITOR 


A CHALLENGE 

Dear Editor: 

This is to inform you and any interested 
programmers that I have a standing offer of 
$500 to the first programmer who can 
come up with a checkers program that can 
beat me in a 20-game match. 

When you consider the fact that there are 
thousands of people in the world who can 
beat me at the game of checkers, this 
challenge does not appear so great. I really 
could not gain a rating as a strong amateur. 
But — there the offer is, and if anyone is in¬ 
terested, I will be eager to send a certified 
check to be held pending the outcome. 

My offer entails only the following condi¬ 
tions: 

1. The program must play 3-move re¬ 
striction. 

2. It must be capable of being played on 
my Apple II (with full memory cap¬ 
ability plus firmware card and floppy). 

3. It must play both the white and black 
side of each opening. 

4. Win, lose, or draw, I must have a copy 
of the program that will play on my 
Apple il. 

I admit that $500 is no financial grabber, 
but checker players are poor folks. But just 
to show you that Tm on your side, to 
anyone who writes I’ll give the name of the 
world’s greatest, who might help with the 
creation of the program. 

Z.L. Langley, Sr. 

3301 Shipwright St. 

Portsmouth, VA 23703 

Here's a man in need of a game and is will¬ 
ing to pay. Can anyone do it? 

FIRST ANSWER TO ‘i THINK” 

Dear Editor: 

I believe the first mass application of the 
computer in the home will be as a replace¬ 
ment for the newspaper. 

1. A radio station will transmit the news¬ 
paper in code. Headlines updated every half 
hour. The bridge game once’ per day. The 
stock market twice per day. 

2. A receiver in the home will feed the 
“newspaper” to computer memory. 

3. The user will at any time he so wishes 
sit down and push some buttons on a con¬ 
trol box. The “newspaper” will appear on 
his TV screen. He will scan the headlines. 
Read in detail any articles he so wishes. Skip 
the others. If he needs a pair of pants he 
will scan the advertisements for a sale on 
trousers. He will read the paper just as he 
does an ordinary paper. 

4. Advantages over conventional news¬ 
papers: 

•Cheaper. No newspapers to print and 
deliver. 

•News is at most a half hour old. Rather 
than at least 6 hours old. 

•No littered living rooms. No newspapers 
to pick up and deliver to the trashman. 

•Articles to be permanently stored can be 

stored on mag tape. No large storage 
space required. 

George E. Row 
Indianapolis, IN 


MORE ON A FUNCTION 
APPROXIMATION PROGRAM 

Dear Editor: 

An article of mine, A Special Function 
Approximation Method and Its Application 
appeared in the October, 1978 INTER¬ 
FACE AGE. There was a letter by Alan 
Miller concerning my ideas in the February, 
1979, issue. It seems that my original article 
was not quite clear, because even for experts 
like Dr. Miller it caused certain problems. 

I offer these answers to Dr. Miller: 

1. The line 335 in some BASIC varia¬ 

tions, where there are less than 8 
digits of accuracy, is ineffective. One 
can help if instead of using the given 
1.0000001, the expression 1 + 

10"+^ Is used. 

For example, in case of only four ac¬ 
curate digits, the expected number is 
- 1 . 001 . 

2. Checking the numerical example 
shown by Dr. Miller: 0,1;1,3;2,5 I 
find the following: 

After running lines 90-120 the follow¬ 
ing results are given: 
X/1/ = 0 X/2/ = 1 X/3/ = 2 

Y/1/=1 Y/2/ = 3 Y/3/ = 5 
after lines 146-151: 

XI =0 X2 = 2 

Yl=1 Y2=5 

after lines 152-155: 

X/1/ = 0.3 X/2/ = 0.6 X/3/=l 
Y/17=0.2 Y/2/=0.6 Y/3/ = l 
In the line 280 zero divide can occur 
only if 

U /PxP/ = 0 
which means either 
P = 0 or PxP<£ 

where £ is the least positive number 
which the given BASIC takes as the 
number differing from zero. The first 
case would appear in the example if 
P = LOG/Y/3// = LOG/1/ = 0 

The BASIC for these machines gives the 
following values for these two machine- 
dependent constants: 

£ = 1E-99 
Max > 9E99 

Running my program with the given values 
on an SWTP 8K BASIC 2.0 achieved the 
following results: 

N = 3 A--0.2111128905 B = 1.25265179 

S = 9.07377E.04 
F = SIN / / G = SIN / / 

It seems the program does not give the ex¬ 
pected 

y = 1 + 2 X X 

result. The reason for this is that the pro¬ 
gram stops at the first “good” approxima¬ 
tion and this criteria is based on real experi¬ 
mental data. Modifying line 141, one can 
select the SI value given there. Due to the 
limited accuracy of the calculation, its 
minimum is 

2E - //N -2/^2/ 

where N is the number of significant digits of 
the given BASIC version. 



Altos Computer Systems 

2378-B Walsh Avenue 
Santa Clara, CA 95050 

Apple Computer 

10260 Bandley Dr. 

Cupertino, CA 95014 

Digital Microsystems Inc. 

(Formerly Digital Systems) 

4448 Piedmont Ave. 

Oakland, CA 94611 

Imsai Mfg. Corporation 

14860 Wicks Blvd. 

San Leandro, CA 94577 

Industrial Micro Systems 

633 West Katella, Suite L 
Orange, CA 92667 

North Star Computer 

2547 9th Street 
Berkeley, CA 94710 

Percom Data 

318 Barnes 
Garland, TX 75042 

Polymorphic Systems 

460 Ward Dr. 

Santa Barbara, CA 93111 

Problem Solver Systems 

20834 Lassen Street 
Chatsworth, CA 91311 

Processor Applications Limited 

2801 E. Valley View Avenue 
West Covina, CA 91792 

SD Sales 

3401 W. Kingsley 
Garland, TX 75040 

Smoke Signal Broadcasting 

6304 Yucca 
Hollywood, CA 90028 

Technico Inc. 

9130 Red Branch Road 
Columbia, MD 21045 

Texas Electronic Instruments 

5636 Etheridge 
Houston, TX 77087 

Thinker Toys 

1201 10th Street 
Berkeley, CA 94710 

Vista Computer Company 

2807 Oregon Court 
Torrance, CA 90503 


o^.Shugart 
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In my machine N = 10, so SI = 2E — 
4. Running the program again achieved the 
following results: 

IN = 3 A = -0.199999933 B = 1.19999987 

S = 1.5275253E-04 
F=// G=// 

Here the equation resulted by an absolute 
approximation is the following: 

Y = -0.2 + 1.2 X X 

This value again is different from the expected. 
The reason for this is that the program is giv¬ 
ing an equation on a function which is fitting 
transformed data. From this transformation 
you can get the original equation with the 
following inverse transformations: 

XO/I/ = XN/l/x/X2-Xl + ]/-] -h XI 
XO/1/ = YN/1/ x /Y2 - Y1 -h 1 / - 1 -h Y1 
where 0-original, N-new. 

I should like to mention that both the 
original article and Dr. Miller’s letter con¬ 
tained certain program errors. The correc¬ 
tion to those are the following: 

1. The PRINT statement in the program 
has to be changed as follows (see Dr. 
Miller’s suggestions) 

0041 PRINT” A,B-CONSTANTS” 

2. Lines 161-165: 

0161 Cl = 0 
0162 C2 = 0 
0163 C3 = 0 
0164 C4 = 0 
0165 C5 = 0 

3. Line 380 should look as follows: 

IF M <100 THEN 160 

In closing, I hope that with these additions 
and modifications my methods and program 
can be used by everyone. 

Dr. Endre Simonyi 
Budapest, Hungary 

ONE MORE HAPPY CUSTOMER 

Dear Editor: 

Readers may be interested in my recent 
good experience as a customer of one of 
your new advertisers, Radio Hut, of 
Garland, Texas. 

I ordered a 64K SD Expandoram kit from 
them at their bargain price. I received the kit 
within a week or so, which is a very quick 
delivery. However, before I started to build 
it, I found out from other sources that the 
Expandoram unit is not designed to run at 4 
MHz, which is the capability I needed. 

So I telephoned Radio Hut about my 
problem. They were very courteous and 
helpful, but not good about returning phone 
calls. After I had evaluated some alternatives 
with them, they did not hesitate to oblige my 
request for return of the purchase price. 

I have all of my money back now, and 
have been thinking over the transaction. It 
turns out that the entire fault was mine for 
ordering the wrong thing. 

I think that is pretty good customer treat¬ 
ment. And because of it, I certainly would 
not hesitate to do business with them in the 
future. 

Hugh B. Thompson 
Santa Ana, CA 


COMING 

NEXT 

MONTH 

Microprocessor chips are being manufactured by 
the thousands, so it could only be expected that 
some of them are starting to end up in unusual 
places. Although the bulk of the chips are being used 
in standard microcomputer systems, more and 
more are being used to control various devices. 

In automobiles, the Intel 8084 is helping to im¬ 
prove air quality and gasoline mileage by monitor¬ 
ing the emissions and tuning the carburetor to pro¬ 
vide the best air-fuel mixture. 

And in the home, chips are being used to control 
several appliances, from televisions to food pro¬ 
cessors to blenders. And it seems only logical that 
one of the commonplace inventions of the techno¬ 
logical age, the microwave oven, is now being 
managed by a microprocessor. We’ll be looking in¬ 
to these new ovens, and some of the other com¬ 
puterized home appliances. 

Another specialized control function of the micro 
is helping the handicapped who have lost the ability 
to speak. With a handheld unit that features un¬ 
limited voice synthesis, a person can program either 
his own answer or a preprogrammed set of com¬ 
mon phrases. By using this powerful machine, one 
cerebral palsy victim has become a lay minister. 

Along with this examination of some interesting 
and unusual applications of micros, we’ll have our 
usual supply of articles on more standard micro¬ 
computer applications. You’ll find software for a 
simple mailing label program, along with a program 
for database management on the Apple. 

And with the New Year comes the newest of the 
INTERFACE AGE tutorials. Using and Building a 
Micro-Based System. David Marca’s articles will ex¬ 
plain some of the theory and pitfalls to avoid for 
those just beginning to computerize, and offer 
several tips for learning to program in FORTRAN. 

These features, along with our ever-popular 
monthly columns and several reviews of software 
and hardware and the usual surprises, make the 
January of INTERFACE AGE a must for anyone in¬ 
terested in computers. 
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WH27 Dual Floppy Disk System 
$2595 suggested list 


WH14 Serial Printer 
$895 suggested list 


WH19 Smart Video Terminal 
$995 suggested list 


WH11A 16-bit Computer 
$1895 suggested list 


WH89 All-In-One 

Computer 

$2295 suggested list 


c 

1! ! 

1 fp 

1 r- 


i 1 - 1 

1 


You get flexible computer systems designed, built and tested to 
serve you in many ways — priced to pay for themselves quickly. 
Choose from 8-bit or 16-bit power, then add the peripherals 
to configure the system that best fits your needs. You get flexi¬ 
bility, expandability, reliability. 


The WH89 All-In-One Computer includes two Z80 microproc¬ 
essors, 5Vi" floppy, high-resolution CRT terminal, professional 
keyboard and 16K RAM (expandable to 48K) — all in one com¬ 
pact unit. It's a complete, balanced system ideal for word proc¬ 
essing or any small business need. 

The powerful 16-bit WH11A Computer (DEC® PDP 11/03 com¬ 
patible) is designed around the DEC KD11-HA CPU and ac¬ 
commodates up to 64K bytes of memory. Add the WH27 Dual 
8" Floppy (DEC RX01 compatible) for vast storage capacity and 
Immediate access to programs and data. For video output, add 
the WH19 Smart Terminal with professional keyboard, direct 
cursor addressing and eight user programmable keys. The 
WH19 is compatible with the DEC VT52 and ANSI I Escape Mode. 
The WH11A System is ideal for the complex problems of busi¬ 
ness and education. 


The WH27's disk operating system was developed in conjunc¬ 
tion with DEC and supports BASIC, FORTRAN and Assembly 
Languages...all available from Heath Data Systems Dealers. 
The disk operating system for the WH89 All-In-One Computer 
supports MICROSOFT™ BASIC, MICROSOFT™ FORTRAN and 
Assembly Languages. 


The people who build Heath Data Systems hardware stand be¬ 
hind It. Service is available from 55 locations throughout the 
U.S. and at many more locations in Canada and Europe. There's 
always someone nearby. Your investment is protected. 


Heath Data Systems are on display at your nearby Byte Shop, 
Computerland, Heathkit Electronic Center, Microage Dealer or 
other qualified computer store. 


They're available and they're generous. Call (616) 982-3361 for 
details. 


I HEATH 


Schlumberger 


The WH11A Computer runs all systems and applications soft¬ 
ware written for the DEC PDP-11/03 and that includes scores 

of practical programs for business, technical users and educa- Heath Data Systems, Schlumberger Products Corporation 

tion. It also accepts the powerful DIBEX™ Operating System Hilltop Road, St. Joseph, Ml 49085 

which is compatible with Dibol, and all Dibol-based software. dec is a registered trademark of Digital Equipment Corporations. 
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MICft 

OUTPERFORMS 
THEM ALL! 


CHECK THESE FEATURES... 


• 80 or 120 columns (software . 
selectable) 

• Double width printing 

• Non-thermal paper, pin feed 

• 125 CPS, 70 lines per minute 

• 9 X 7 dot matrix 

• Vertical format unit 

• 96-character ASCII (upper and 
lower case) 

• Adjustable forms width 

• Parallel, serial (RS-232), and 
IEEE-488 interfaces available 


WeVe researched the under-$1,000 80- 
column dot matrix printers currently 
available, and have made some key 
comparisons in the chart to the right. 
Check it out. 

All the printers support the full 96- 
character ASCII set, print on pin feed 
non-thermal multi-copy paper, accept 
forms in various widths up to 9.5", and 
easily interface to all popular small 
computers. 

If you want to print graphics or feed single 
sheets of paper through your printer, we 
can't help you. But if you want as much 
data buffer storage as you can get, a 9 x 7 
dot matrix for better looking characters, a 
condensed character set that^s great for 
printing multiple columns of numbers, a 
readily available low cost ribbon, and 
documentation that includes complete 
schematics and troubleshooting 
procedures, then we can help you a lot. 
And we can offer you something else 
that's new to the low-cost printer market. 
Our 30 day BUY BACK guarantee. If 
you buy a MICROTEK printer and are 
unhappy with it, for any reason, you can 
return it within 30 days for a full refund. 
It's that simple. 


CHECK THIS CHART. 


Features 

MICROTEK 

MT-80P 

. ... 1 

Anadex | 
DP-8000 1 

1 

: 1 
Centronics 'i 
1 730-1 

(Radio Shack 
26-1154) 

: Super Brain 
- LP-80 

Integral 

Data 

440 

MPI 

88T . 

9x7 Dot Matrix 

Yes 

Yes 

._1 

No 

No 

No 

No ■ 

Sustained thruput 
for full lines 

70 LPM 

84 LPM 1 

21 LPM 

63 LPM 

42 LPM 

60 LPM 

Selectable condensed 
character set 

Yes 

No 

No 

No 

Yes 

Yes 

Full function VFU 

Yes 

Yes 

No 

No 

Yes 

No 

Built-In self test 

Yes 

No 

No 

No 

Yes 

No 

Graphics option 

No 

No 

No 

No 

Yes 

No 

Accepts single sheets 
of paper 

No 

No 

Yes 

No 

No 

Yes 

Ribbon costs 

$2.00 

$3.00 

$4.50 

$4.00 

$12.00 

$9.95 

Cost of 2k/4k buffer 

$42/$80 

$45/NA 

NA/NA 

NA/NA 

$199* /NA 

$50/NA 

Unit price 

$750 

$995 

$970-$995 

$890 

$995 

$749 


Memory buffer alone not available, 
includes graphics option 


NOW CHECK THIS COUPON... 


Comparison data from manufacturer's 
current (September 79) literature. 


Send me more information 

MICROTEK, Inc.,7844 Convoy Court, San Diego, CA 92111 

(714) 278-0633 


Name 


Address 


State 


Does MICROTEK really outperform 
them all? You be the judge. 


I Phone 

I_ 


Dealer inquiries invited. 


J 
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NEW MEDICAL JOURNAL 

Dear Editor: 

I would very much appreciate your bring¬ 
ing the attention of your readers to the 
Medical Computer Journal. The Journal is a 
publication of the Doctors Computer Club. 

In each issue there will be discussed one of 
the most common illnesses, a computer sys¬ 
tem, laboratory test interpretation, and ideas 
for office improvement through the use of the 
computer. The major thrust of the publica¬ 
tion is to bring the computer and the private 
physician together, and assist them in using 
the computer to improve patient care. 

For information contact Dr. Aziz Ghaussy, 
Editor of the Medical Computer Journal, 42 
E. High St., E. Hampton, CT 06424, (203) 
267-2934. 

Aziz A. Ghaussy, M.D. 
E. Hampton, CT 

HELP WITH SPACING 

Dear Editor: 

Our system consists of a 48K TRS-80 
with two disk drives and a Xerox 1700 
printer. The feature that attracted us to the 
Xerox machine was its ability to perform 
variable vertical spacing or vertical motion 
index. Since purchasing it we have been un¬ 
able to find the key to programming it for 
this variable spacing. 

We are hoping some member of your staff 
may be able to offer a solution for us. If this 
is not possible, would you please refer us to 
someone who might be able to help us? 

Lucy Turner 
Coast Federal Savings & Loan Assn. 

P.O. Drawer R 
Gulfport, MS 39501 

W/e are unfamiliar with the Xerox 1700 
printer, but quite possibly one of our 
readers can assist you. 

TRANSLATION 

Dear Editor: 

I have just subscribed to your magazine 
after reading several good articles that I may 
use for future reference. However, since I 
am a novice personal computer owner (Ap¬ 
ple II + 48K plus single 5” floppy), I had at¬ 
tempted to utilize one of several of the pro¬ 
grams you publish only to find out that “this 
one’s BASIC’’ or “that one’s BASIC” is in¬ 
compatible with Applesoft and therefore 
unusable without modifications. I simply do 
not have the time or expertise to make the 
modifications, but would like to implement 
these programs in my computer. 

1. Could you list whether or not your pro¬ 
gram in North Star or such can be modi¬ 
fied to Applesoft in some legend at the 
beginning of the article? 

2. If space permits, can you indicate the 
changes necessary to convert the pro¬ 
gram to Applesoft? 

Your comments would be appreciated. 

Gerry Deddo 
Villa Park, IL 

Gerry, your point is well taken, and we do 
try to provide in all cases the version of 


THE INTELLIGENT^ 
COLOR GRAPHICS BOARD 

CGS-808 



The CGS-808 is an intelligent color graphics board for the S-100 bus. 
With its own on-board microprocessor, the CGS-808 can plot points, 
draw lines and circles, generate upper/lower case characters, as well as 
custom character sets — all in color. 

Not only is the CGS-808 simple to use, just plug it in and run — it 
requires no memory space and little software overhead. It has its own 
parallel I/O port and can be interfaced directly with keyboards, 
joysticks, light pens or digitizers. Call or write for a free brochure. 

Features: 

• Motorola MC6847 video display generator. 

• On-board 8085 microprocessor. 

• Eight colors — green, yellow, blue, red, buff, cyan, magenta, orange. 

• 11 programmable modes. 

• 1 alphanumeric mode with 32 x 16 characters and inverse video. 

• 2 semigraphic modes with 8 colors in 64 x 32 and 64 x 48. 

• 8 full graphic modes with 2 sets of 4 colors ranging from 64 x 64 to 
128 X 192, and 2 sets of 1 color in 256 x 192. 

• I/O mapped for true S-100 compatibility. 

Software: 

• Firmware Pack 1 — clear screen, change, mode, plot point, draw line, 
alphanumerics/semigraphics, read/write screen. 

• Firmware Pack 11 — continue line, ray, circles, alphanumerics in 
three sizes. 

• Firmware Pack 111 — continue line, ray, shaded polygons, rectangles, 
circles, relative and absolute mode, alphanumerics in two sizes. 


CGS-808B (Bare “kit”) Introductory Price.$ 99.00* 

(Includes PC board, documentation, MC6847, 

MC1372, 8085 and 2708 with Firmware Pack 1) 

CGS-808A (Assembled & Tested).$385.00 

Firmware Pack 11.$ 60.00 

Firmware Pack 111 .$ 99.00 

SubLogic 2D Graphics Driver.$ 35.00 

SubLogic 3D Graphics Driver.$ 30.00 

* Effective December 15, 1979, $125.00. 


Phone Orders Welcome — Visa/Mastercharge 
Add $3.00 for Shipping & Handling/California Residents Add 6% Sales Tax 



BIOTECH ELECTRONICS 

P.O. Box 485, Ben Lomond, CA 95005 
(408) 338-2686 
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NORTH STAR 


Ace Reporter means business! 
This superb data base manager 
and report writer gives you posi¬ 
tive control over every aspect of 
your business. 

Accurate information, promptly 
available and well presented, can 
save you money and increase 
your profits. 

Information about receivables, 
payables, sales prospects, sched¬ 
ules, inventory, cost tracking, 
estimating. Information organized 
the way you want it and presented 
the way you need it, in tables, 
labels, statements. 

Acc Reporter helps you design 
a data base to your personal 
specification. And report formats 
that tell you just what you need 
to know. In a few minutes at 
your terminal even if you have 
absolutely no programming 
experience. 

You can’t afford not to have 
Ace Reporter working for you. 
It puts you in control. It gives 
you the edge for lower costs and 
higher profits. 

Ace Reporter starts earning 
for you the day it arrives. But it 
won’t arrive until you order it. 
Order today for just $240 in¬ 
cluding disk and excellent man¬ 
ual. (CA add $14.40 tax). 


RLM Associates 
1077 Ticonderoga 
Sunnyvale, CA 94087 
(408) 245-9441 


BASIC being used. The program is, of 
course, in translation. So far I have identi¬ 
fied over 78 versions of BASIC dialects for 
a book I am working on. We are creating a 
semi-universal translation routine, and will 
publish it when completed. 

For now I suggest you get a copy of 
David Lein *s Encyclopedia of BASIC. 

—carl 

SPEEDING UP THE DECWRITER 

Dear Editor: 

The 600 baud DECwriter fix (INTER¬ 
FACE AGE, March 1979) is great, but we 
noticed (1) random character drops at print 
position 17, particularly after returns from 
short lines, and (2) serious line loss on form 
feeds, as available in the Electric Pencil text 
processor and similar programs. (Our 
LA-36s use simple three-wire hookup, with¬ 
out handshaking.) 


dec’s LA-36 user’s manuals warn you to 
program delays after head or paper move¬ 
ment — even at 300 baud — to avoid buffer 
overrun and data loss. This problem in¬ 
creases at the higher 600 baud speed. 

Instead of the programmed nulls sug¬ 
gested by DEC, which we found ineffective, 
we inserted a timed delay loop after each 
line feed character. Experimental adjustment 
of the timing constant cured the problem. 

The attached 8080 code illustrates the 
custom driver used. The computer was a 
Processor Technology SOL/20 with 
SOLOS monitor, which contains a utility 
serial driver, AOUT. Values of TIME in the 
range OAH to 20H work well. Another 
minimal serial driver can replace AOUT, as 
desired. 

Van Court Hare, Jr. 

University of Massachusetts 
Amherst, MA 


0005 

DOUT 

EQU 

$ 

SERIAL DRIVER W/DELAY 

0010 


MOU 

AfB 

COPY CH FOR TEST 

0015 


CPI 

OAH 

IS IT A LF? 

0020 


JZ 

DELAY 

YES> SO SPECIAL DELAY 

0025 


MUI 

A»01H 

SELECT SERIAL DRIVER 

0030 


JMP 

AOUT 

OUTPUT NORMAL CH* 

0035 

DELAY 

MVI 

AfOlH 

SELECT SERIAL DRIVER 

0040 


CALL 

AOUT 

OUTPUT LF 

0045 


PUSH 

H 

SAVE REGISTERS 

0050 


PUSH 

PSW 


0055 


LHLD 

TIME-1 

GET TIME CONSTANT 

0060 


INR 

L 

MAKE IT NON-ZERO FOR SURE 

0065 


XRA 

A 

ZERO ACCUMULATOR- 

0070 

TIMER 

DCX 

H 

DELAY UNTIL 

0075 


CMP 

H 

REGISTER H=0 

0080 


JNZ 

TIMER 


0085 


POP 

PSW 

RESTORE REGISTERS 

0090 


POP 

H 


0095 


RET 

GO BACK- 

0100 


NOP 

SAVE ZERO BYTE FOR L 

0105 

TIME 

DB 

20H 

TIMING PARAMETER 0-FF 

0110 

AOUT 

EQU 

OCOICH SOLOS SERIAL DRIVER 

0115 


END 




CAB4 



0005 

DOUT 

EQU 

$ 

SERIAL DRIVER W/DELAY 

CAB4 

78 


0010 


MOV 

Af B 

COPY CH FOR TEST 

CABS 

FE 

OA 

0015 


CPI 

OAH 

IS IT A LF? 

CAB7 

CA 

BF CA 

0020 


JZ 

DELAY 

YES» SO SPECIAL DELAY 

CABA 

3E 

01 

0025 


MVI 

AfOlH 

SELECT SERIAL DRIVER- 

CABC 

C3 

1C CO 

0030 


JMP 

AOUT 

OUTPUT NORMAL CH* 

CABF 

3E 

01 

0035 

DELAY 

MVI 

ArOlH 

SELECT SERIAL DRIVER- 

CACl 

CD 

1C CO 

0040 


CALL 

AOUT 

OUTPUT LF 

CAC4 

E5 


0045 


PUSH 

H 

SAVE REGISTERS 

CAC5 

F5 


0050 


PUSH 

PSW 


CAC6 

2A 

D3 CA 

0055 


LHLD 

TIME- 

1 GET TIME CONSTANT 

CAC9 

2C 


0060 


INR 

L 

MAKE IT NON-ZERO FOR SURE- 

CACA 

AF 


0065 


XRA 

A 

ZERO ACCUMULATOR- 

CACB 

2B 


0070 

TIMER 

DCX 

H 

DELAY UNTIL 

CACC 

BC 


0075 


CMP 

H 

REGISTER H=0 

CACD 

C2 

CB CA 

0080 


JNZ 

TIMER 


CADO 

FI 


0085 


POP 

PSW 

RESTORE REGISTERS 

CADI 

El 


0090 


POP 

H 


CAD2 

C9 


0095 


RET 

GO BACK 

CAD3 

00 


0100 


NOP 

SAVE : 

ZERO BYTE FOR L 

CAD4 

20 


0105 

TIME 

DB 

20H 

TIMING PARAMETER 0-FF 

CADS 



0110 

AOUT 

EQU 

OCOICH SOLOS SERIAL DRIVER 

AOUT 


COIC 

0030 0040 





DELAY 

CABF 

0020 





DOUT 


CAB4 






TIME 


CAD4 

0055 





TIMER 

CACB 

0080 





CAB4: 

\ 78 FE OA 

CA BF CA 3E 

01 C3 

1C CO 

3E 01 

CD 1C CO 

CAC4; 

: E5 F5 2A 

D3 CA 2C AF 

2B BC 

C2 CB 

CA FI 

El C9 00 

CAn4; 

\ 20 
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WANTED: ATARI 

• • • FIND IT AT COMPUTERWORLD, • • • 

ATARI 800. The “Timeless" Personal Computer 
with expandable memory, advanced peripherals, 
and comprehensive software. A personal computer 
for people with no previous computer experience 
that doesn't compromise capability for the sophisti¬ 
cated user. Only $999.99. 

ATARI 400. This “General Purpose" Home 
Computer is designed by people for people. Easy 
to use and affordable, its capabilities span from 
business and household management to home 
education and entertainment, complete with color 
and sound. Only $549.99. 

Find it at ComputerWorld. ComputerWorld has 
the ATARI Personal Computers available now for 
immediate delivery. We're so confident in the 
reliability of the new ATARI'S that we're extending 
the normal 90-day factory warranty on parts to 
one full year! Plus, to add to the versatility and 
pleasure of your new ATARI, we'll also give you 
two hand controls FREE with purchase — a $39.90 
value! 

Why you should see us first. We have the 
largest supply of computer hardware, software, 
peripherals, accessories, and support available. If 


it's been manufactured, programmed, or written, 
we've got it — and probably for a lot less than 
you're paying now. 

Our service and maintenance department is 
second to none to keep your equipment in peak 
performance. And our software library is the most 
complete available, updated monthly to bring you 
the latest in new programs. 

Financial plans and leases available on your 
good credit. We accept VISA, BankAmericard, 
MasterCharge. 


Enclosed is $_for: 

_ATARI 800 ($999.99)_ATARI 400 ($549.99) 

_ComputerWorld Software Library Catalog ($1.00) 

(NOTE: No COD. Allow 2 weeks for personal check to clear. 

Add SO’' for postage and handling of Catalog. Add $10.00 for 
shipping, handling, and insurance for ATARTs. California 
residents please add 6% sales tax.) 

Please send me more information on: 

— Discount Club Membership ATARI 800 and 400 

Name_ 

Address_ 

City_State_Zip_ 

V_ MC_ BA_ MO #_ CK #_ 

Card #_ 

Signature_ 

6791 Westminster Ave., Westminster, CA 92683 (714) 891-2587 

TELEX: 182274 Computer Components of Orange County (CCI) 

ComputerWprId 
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USE OUR 

BUSINESS SOFTWARE 
for 


GREATER PROFIT 
through 

MORE EFFICIENT 
OPERATION 
INCLUDES ; 

GENERAL LEDGER 
ACCOUNTS PAYABLE 

V ACCOUNTS RECEIVABLE 

V ORDER ENTRY 
INVENTORY CONTROL 

This totally integrated, single entry 
system is easy to learn and easy to 
use because it is "Menu" oriented, 

llie software requires a minimum system 
consisting of 48K memory, O^, 
Printer, dual floppy disc. It is ready 
to run on the following systems : 

DEC PDP-11 

V AM -100 

PASCAL MICROENGINE 
CIT PENSEE 

We are v/orking on the following 
systems and feel we can install our 
software on them within 30 days ARO: 
Data General, General Automation, LSI 
4/10,4/30, Some Z80 ^sterns 

Price for the total system is 
$2995.00. Order a user manual ($25.00 
plus $2.00 shipping & handling) or the 
Demo Floppy & Manual ($65.00 plus 
$2.50 shipping & handling) to reserve 
this price for you beyond our expected 
price increase Nov 1, 1979. 


TO ORDER USE OUR TOLL FREE NWBER 

1-800 437 4774 

VISA AND MASTERCHARGE WEIXOME 
OR SEND CHECK OR MONEY ORDER TO 

P. S. INC, 619 NP AVE, BCK 2017A 
FARGO, ND 58107 
(PH) 701/235-8145 

L n c . 

DEALER INQUIRIES INVITED 



MORE SHAMBURGER 

Dear Editor: 

In your June, 1977, issue, page 96, you 
indicated that you would publish further pro¬ 
grams by Bud Shamburger after the 
General Ledger series published September 
through November of 1977. 

As a subscriber to INTERFACE AGE, and 
the operator of a resort apartment hotel, I 
am developing a similar series specifically 
for my operations, and could save time and 
benefit greatly from the anticipated articles. 

Do you expect to publish the articles de¬ 
scribed in the June issue? If not, are they 
published elsewhere or otherwise available? 

I am also writing to Mr. Shamburger. You 
might find space in your magazine to indi¬ 
cate briefly forthcoming articles. 

I enjoy and use your magazine. 

Bernard Plotkin 
Miami Beach, FL 

No, we don V plan — at least in the immedi¬ 
ate future — to run Bud's management pro¬ 
gram. However, he has updated everything 
to hard disk and has been selling it quite 
successfully. 


ON SOFTWARE PIRACY 

Dear Editor: 

It has come to my attention that several 
purportedly non-profit share-a-program 
clubs are actually for-profit steal-a-program 
companies. While I normally shrug these 
activities off, one Is so blatantly stealing the 
programs of every legitimate software com¬ 
pany and reselling them (for $2.80 each) 
that I thought I should alert you to them. 
The company is: 

Trend IV, Inc. 

(also known as Computer Program 
Users Assn.) 

4122 S.W. 65th Avenue 

Davie, FL 33021 

They are offering virtually every TRS-80 
tape from Creative Computing, Instant Soft¬ 
ware, Personal Software, Hayden, Auto¬ 
mated Simulations, Small System Software, 
Quality Software, TRS-80 Software Ex¬ 
change, CLOAD, Mad Hatter, The Bottom 
Shelf, and many others. All for $2.80 each 
after paying an initial membership fee of 
$55. Sybex self-study cassettes are also 
available — same price. They apparently 
plan to branch into Apple and PET shortly. 

Given the totally unethical nature of their 
activities, I will not accept their advertising or 
run any publicity about them whatsoever. 
We just don't need any more World Power 
Systems bilking either customers or legiti¬ 
mate producers. 

David H. Ahl, Publisher 
Creative Computing 
P.O. Box 789-M 
Morristown, NJ 07960 


CAN YOU HELP? 

Dear Editor: 

I am a subscriber to INTERFACE AGE 
and I would appreciate your help in getting 
answers to the following questions as soon 
as possible: 

1. Does anyone have a REAL HI-SPEED 
hardwired floating point processor (single 
and double precision) for a Z80A, S-100 
system that really makes any significant 
difference in throughput (by a factor of 
10 to 100 over say the North Star unit— 
at any price?) 

2. Where can I find an In-depth evaluation 
article on the MARINCHIP Tl 9900 
16-blt system for the S-100 bus? Who/ 
where is their source? 

R.N. Tomlin 
3515 Sulgrave Place 
Ann Arbor, Ml 48105 

A FEAST OF ‘LIB’ 

Dear Editor: 

In Ray Bradbury’s article “A Feasting of 
Thoughts, A Banqueting of Words” (June, 
1978), why is it that the father chooses 
Shakespeare, the son selects the Hound of 
the Baskervllles, the daughter picks Wuther- 
ing Heights while the mother is kitchen 
bound with her “Cooking Witch” apparent¬ 
ly without freedom or literary interest? By 
the year 2035 this will be far from normal. 

With women establishing themselves in 
professional areas such as science, medi¬ 
cine, the arts and business, the idea of a 
“Cooking Witch” is insulting. Who needs a 
cooking witch when computers and robots 
under the guidance of a Master Chef, a 
talented knowledgeable homemaker, are in 
charge? 

In the 70’s a woman’s choice of literature 
already ranges from futurist R. Buckminster 
Fuller’s Synergetics, Clarke’s and Brad¬ 
bury’s science fiction, Acquinas and Aris¬ 
totle’s philosophy, to Hall’s Hidden Dimen¬ 
sions and Ceram’s Gods, Graves, and 
Scholars. 

We don’t have to look forward to robots 
acting on stage. We already have a robot — 
television — which is the stage, and to some 
it is life itself. Maybe we should read 
Capek’s RUR, Ross urn's Universal Robots. 

Noreen Kerr 

_Buffalo, NY 

☆ 

A 

HAPPY 
HOLIDAY 
to all of you 
from all of us at 
INTERFACE AGE 
Bob, Nancy, Dorothy, 

Dottle, Cheryl, Jean, Fino 
Mike, Mary Ann, Kathy, Terry 
Samantha, Melody, Charlotte, Shirley 
Jetta, Kay, Carl, Terri, Dave, Rick, Julie 
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UPDATE 


EUROPEAN MARKET GROWING 

The market in Europe for small business 
computer systems at $1.4 billion in 1978 
will Increase by another $200 million this 
year and continue to climb thereafter to 
reach $4.8 billion by 1988. The cumulative 
market will tally $29.4 billion. 

The European market for small business 
systems software will undergo even steeper 
growth. At $123 million in 1978, the soft¬ 
ware market will increase by another $44 
million this year, increase to $238 million in 
1980, and continue to gain each year there¬ 
after to become a $1.7 billion market by 
1988. On a cumulative basis, the market 
will tally $8 billion over the ten-year period. 

These projections are made by Frost & 
Sullivan, Inc. in a new two-volume study en¬ 
titled “The Small Business Computer Mar¬ 
ket in Europe’’ (#E265). For more informa¬ 
tion contact Customer Service, Frost & 
Sullivan, Inc., 106 Fulton St., New York, 
NY 10038, (212) 233-1080. Ref. #E265. 

CBI AWARDS FELLOWSHIP 

A student in the American Studies Depart¬ 
ment at the University of Kansas, Paul E. 
Ceruzzi has been awarded the 1979-1980 
Fellowship of the Charles Babbage Institute 
for the History of Information Processing. 

Ceruzzi’s dissertation, “The Prehistory of 
the Digital Computer, 1936-1946: a Cross- 
Cultural Study’’ will focus upon four unique 
early digital machines: the Zuse Z-3, the IBM 
Automatic Sequence Controlled Calculator 
(also known as the Harvard Mark I), the Bell 
Laboratory Model V and the ENIAC. He will 
examine the workings, programming, func¬ 
tion and initial use of these machines. 

COMPUTER RETAILERS 
ASSOCIATION 

The “Computer Retailers Association’’ 
was formally inaugurated recently in Lon¬ 
don, England. 


The purpose of the association is to main¬ 
tain and improve the standards within the in¬ 
dustry and to present the industry’s case to 
the government and the lay press. 

All companies in the industry who have a 
significant interest in microcomputer retail¬ 
ing, and expertise in software and hardware 
are invited to apply to join. 

All potential members should contact Ms. 
Heather Hodgson, 47 Creswell Rd., New¬ 
bury, Berks. Telephone: Newbury 42486. 

FEDERAL DISTRICT COURT 
RULES IN APPLE’S FAVOR 

A Federal District Court in San Francisco 
has ruled against an antitrust claim filed by 
Byte Industries, and granted summary judg¬ 
ment in favor of Apple Computer, Inc. The 
court also dismissed certain other claims 
made by Byte, which were based on state 
law, without prejudice to their disposition in 
state court. 

Apple Computer, manufacturing personal 
computers, terminated a distributorship 
agreement with Byte Industries in February 
1979, resulting from Byte’s failure to fran¬ 
chise dealers as promised. Byte then accused 
Apple of violating federal antitrust laws. 

The court ruled that, “Apple’s termination 
of Byte’s distributorship agreement was ef¬ 
fected by Apple unilaterally for valid busi¬ 
ness purposes, and without any anticompe¬ 
titive intent or effect. . .The actions alleged, 
and the evidence adduced by Byte in sup¬ 
port of its allegations, do not constitute a 
contract, combination or conspiracy in re¬ 
straint of trade within the meaning of Sec¬ 
tion 1 of the Sherman Act, 15 U.S.C., Sec¬ 
tion 1.’’ 

Byte has appealed the ruling to the Ninth 
Circuit Court of Appeals in San Francisco. 

SOUTH AMERICAN CLUB 

A Brazilian TRS-80 User’s group wants 
to receive information from suppliers (both 


hardware and software), and exchange pro¬ 
grams with other groups. They are also in¬ 
terested in TRS-FORTRAN programs and 
CP/M. 

Contact Douglas Gilson, Rua Sambaiba 
516, Leblon, Rio de Janeiro 22450 Brazil. 


D/P JOBS INCREASING 

According to a just-completed ’79 annual 
nationwide survey of data processing job/ 
salary conditions conducted by Fox-Morris 
Personnel Consultants, one of the nation’s 
“Big Five” recruitment leaders, demand for 
programmers and analysts has reached all- 
time record levels. 

The need for application programmers 
has skyrocketed 41% higher in ’79 than 
one year ago, and 35.1% higher for soft¬ 
ware and systems programmers, according 
to the survey. 

Close behind in demand are systems anal¬ 
ysts. Need for these personnel is up almost 
29% this year from ’78, the survey shows. 

Other high-demand specialists include 
telecommunications personnel (up 21.3% 
over ’78 demand), EDP Auditors (up 20%), 
and Senior Programmer Analysts (up 
18.2%) and various managerial and execu¬ 
tive-level talent. 


AIDS FOR APPLE DEALERS 

A new organization has been formed by 
and for independent Apple Computer 
dealers. It is called AIDs (Apple Independent 
Dealers). The education of dealers, 
employees and their customers will be the 
primary goal. 

Full membership for qualified dealers is 
$35 per year, with a $15 initiation fee for 
new members. For more information con¬ 
tact Harry M. Sweeney, President, at (503) 
228-5242, or send an S.A.S.E. to AIDs, 
P.O. Box 06126, Portland, OR 97206. 



DISK DRIVES AT AN AFFORDABLE PRICE 

FOR THE TRS-80 

MPI*PERTEC DISK DRIVE WITH POWER SUPPLY 
AND CABINET 

SHUGART DISK DRIVE WITH POWER SUPPLY 
AND CABINET 

MiCROPOLIS 77 TRACK DRIVE WITH 
MODIFIED NEWDOS-^ 

NEWDOS+ENHANCED DISK OPERATING SYSTEM 
2 DRIVE CABLE $25 4 DRIVE 

16K ADD ON MEMORY SET (NEC 200ns) 

FOR ANY MICROCOMPUTER 
SA-400 5V4" disk DRIVE (DOUBLE DENSITY) 

SA-801R 8^' STANDARD FLOPPY DISK DRIVE 
TARBELL DISK CONTROLLER FOR 8" DISK 
DRIVES (ASSEMBLED) 

CP/M DOS WITH BASIC-E AND MANUALS 
ANADEX DP-8000 80 COLUMN PRINTER 

FOR FAST DELIVERY ||J| AFFO] 

OR MORE INFORMATION. CALL I I MICRC 

(714)641-0273 | || | ftj| SYSTE 

2098-D SOUTH GRAND • SANTA ANA, CALIFORNIA 92705 

‘Formerly ADVANCED MICROCOMPUTER SYSTEMS 


$385 


MPI DISK DRIVE With 
Power Supply And 
Cabinet. Features 
Include Automatic 
Diskette Positioning 
And Ejection, 18% 
More Storage Capacity. 
Included With Each 
Unit Is A 4 Drive Cable, 
Enhanced Disk Opera¬ 
ting System, And 1 
Year Unconditional 
Warranty. Available 
For Immediate Deliv¬ 
ery. Satisfaction 
Gauranteed. 


$389 


$315 

$495 


MICROPOLIS • PERTEC • SHUGART • MPI 
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SUMMER COMPUTING PROGRAM 

A “Summer Computing Institute” at 
Tulane University, for students ranging from 
high school to college graduate level, will 
offer a variety of computing courses. 

Courses include: Introduction to Comput¬ 
ing 1 & 2; Business-Oriented Programming, 
which emphasizes BASIC and COBOL; In¬ 
troduction to Assembly Languages, and 
Higher-Level Languages — PLl, APL, 
ALGOL, Pascal,'and comparisons of their 
respective uses and benefits for users. 

Tulane provides the books, access to 
Digital Equipment Corporation PDP-11 
and DECSystem 20 computer systems, and 
several hours of lecture material for a tuition 
fee of $650. 

For more information contact Dr. Victor 
Law, Chairman, Computer & Information 
Systems Dept., School of Engineering, 
Tulane University, New Orleans, LA 70118. 

MICROS IN EDUCATION 

A non-threatening first experience with 
microcomputers for K-12 teachers is the 
goal of a research and development project 
at the University of Oregon. 

The project is based on the idea that it is 
not necessary to know how to program to 
make good use of a microcomputer as an 
Instructional tool in the classroom. 

In the University’s self-instructional, 
laboratory-type course, the learner will have 
access to a PET microcomputer and a 
library of more than 50 programs to explore. 
Including materials at various levels in Fine 
Arts, Business, English, Foreign Language, 
Consumer Economics, Industrial Arts, 
Mathematics, Science and Social Studies. 

The program, piloted this fall, should be 
released in the summer of 1980 for use by 
other educational institutions. 

MANAGEMENT SEMINARS 

“The Senior Executive Overview and The 
Management Seminar,” both focusing on 
successful management of computer facili¬ 
ties and information systems in the 1980s, 
are scheduled to tour the nation. 

The Senior Executive Overview will discuss 
major trends and techniques for managing 
computers; treating information technology 
as a corporate resource, and more. 

The Management Seminar discusses 
these trends and techniques in more detail 
and includes supervising and planning auto¬ 
mated facilities and operations, test and con¬ 
trol of computer operations, and more. 

The one-day Senior Executive Overview 
will be held in Washington, December 3; 
Fort Lauderdale, December 10; and other 
cities. The two-day Management Seminar 
will be presented in Washington, December 
4-5; Fort Lauderdale, December 11-12; 
and other cities. 

For more Information contact CPM 
Corp., Box 1403, Rockville, MD 20850. 

VIDEOTAPE MICRO COURSE 

A videotaped course entitled “Introduc¬ 
tion to Microprocessors for Monitoring and 
Control,” comprised of sixteen 30-minute 
color videotapes, is designed for engineers 


and scientists who want to learn logic design 
and how to implement a design on a micro¬ 
processor. 

The course is offered by Colorado State 
University’s Engineering Renewal & Growth 
program and stresses the use of algorithms 
where most people make their mistakes in 
digital design. MST-80B Microcomputer 
Trainer, individual study guide and textbook 
supplement videotapes. 

For more information contact W.L. 
Somervell, ERG Director, Christman Field, 
Bldg. 1000, Colorado State University, Ft. 
Collins, CO 80523. 


FIBER OPTIC ADVANCES 

An in-depth report by International Data 
Corporation on fiber optics has recently been 
published. The 6-chapter report covers fiber 
optics thoroughly, but in layman’s terms for 
the nontechnical executive. 

The report gives an explanation of the 
breakthroughs of optical communication. It 
also delineates how fiber optics works, its 
possible and present applications, market 
projections and current suppliers. 

For details contact Mary Trayte, Circ. 
Mgr., International Data Corp., 214 Third 
Ave., Waltham, MA 02254. 




Catcalls 


Novation, Inc., 18664 Oxnard Street, Tarzana, California 91356 
Available at Hamilton/Avnet, Kierulff Electronics, Byte Shops, Computerland, 
and your local computer store. 


How to tie your computer 
into the world. 

All you need is a phone and a Cat'^®* 
acoustic modem. A Cat modem 
takes the data you type into your 
terminal and sends it out over stan¬ 
dard telephone lines to any other 
compatible computer or terminal 
within reach of your phone. And it 
listens too. 

So now you can work at home and 
talk by phone to your office computer. 
Gain access to data banks. Or swap 
programs with computer people 


anywhere. The possibilities 
are endless—if you have Cat. 

It’s the fast, accurate, reliable 
modem that ties you into the world— 
for less than $199, 


Call for details 

(800)423-5410 

In California (213) 996-5060 
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STIK 
IT.... 
••to your 


That's right! Esmark's VIDIET-STIK light pen now has the 1118-80 
CONNECTION for LEVEL I & II. Your 4K to 48K TRS-80 System will 
cxjme alive under your VIDIET-STIK within minutes of its arrival. 
That's because there are no wires to solder or traces to cut. 
Your up and running as fast as you can plug the interface into 
your system's cassette EAR-jack, CLQAD our custom LIGHT-WAVE 
demonstration software and RUN. And because the interface has a 
plug for your recorder, you won't have to unplug it again vhen 
loading your other software tapes. The inteface allows them to 
pass right thru vhenever your not using the pen. Its' exclusive 
"switched tip" design means the pen's electrically isolated from 
your system vhen it's not in use. Just point & press! It's that 
simple...Plug, CLQAD and RUN. And have we got the software for 
you to RUN with! Our demonstration tape includes a calibration 
program (used to adjust the CRT's brightness and contrast) plus 
STIK-TAC-TOE, ^WARI and TCWERS. TVo challanging games and a 
puzzle that will keep grownups and children Stik'ing it to 
your TRS-80 for hours. And there are instructions provided so 
you can begin writing your owi light pen programs (lightware) 
for fun or profit (Level II). Or, just sit back and enjoy our 
LIGHT-WAVE tapes each month. Esmark's unmatched commitment to 
lightware can bring you up to five new games, puzzles, drills 
& educational quizes or simulations each month. This month's 
LIGHT-WAVE release is: 


LIGHT-PAK 2 - LIGHTTOG (4 peg-jimp puzzles) 

I cwpi II ENDRUN (Othello with a 'twist') 

LIFE9 (Conway's LIFE with mutations) 

Price: $ 19.95 (including postage & handling) 


Order yours now and we'll include a free copy of FIASHBACK, 
Esmark's newsletter dedicated to the latest nev® in lightware 
applications. And, don't forget to tell your friends. The 
VIDIET-STIK can also be ordered for use on most other micro 
systems using the following processor chips: 


T 

R 

S 

I 

8 

O 



8080 Z80 6800 6502 


All that's required is a standard cassette jack leading to 
Ground and a readable single bit input port. Driver software 
is provided along with instructions for writing lightware 
applications. And tell your local Dealer that Esmark's got 
a Dealer package he won't want to miss out on. Delivery is 
3 to 6 weeks from receipt of your order. C.O.D.'s are $3.00 
extra but will be shipped within tvo weeks. All prices are 
F.O.B. Mishawaka, Indiana. Indiana residents add 4% state 
sales tax. 


ALSO COMING FROM ESMARK: 

[ ] TRS-80 Printer Interface (Cassette EAR-jack interface for 
all RS232 printers. Includes LLIST & LPRINT software) 

[ ] TRS-80 RS232 Communications Interface (Makes your TRS-80 
a full I/O terminal to timesharing systems the world 
over. Gives you intelligent or dunb terminal capabilites 
at 110 or 300 BAUD. Also Includes Printer Interface 
above with 20 mA current loop & TTL level I/O options.) 

- TRS-80 is a trademark of the Tandy Corporation - 




507V2 E. McKinley HWY. MISHAWAKA, in 46544 
(219) 255-3035 



$62.95 


♦ELECTRONIC SYSTEMS MARKETING 


PLUS $1.50 
POSTAGE & 
HANDLING 



By Henry Wurzburg 

Auto. Sys. Eng., Motorola 
Mesa, Arizona 


The ability to generate graphics may often be a useful addition to a 
microprocessor system. The program shown in Figure 1 provides 
this capability in a minimum amount of software. It stores any con¬ 
sole generated graphics in memory and also copies into memory 
the object code for the “read-back” program. 

The only limitations on the size of the graphic area are the size of 
available memory and the console printer format. The program is in¬ 
tended for use in an M6800 system and utilizes subroutines stored 
in an EXbug® operating-system ROM. 

Starting at address $2000, the program first loads the read-back 
program’s object code at address $0000 and then waits for, accepts, 
and stores keyboard character entries into the memory following the 
read-back program. 

The program will continue accepting characters until “CNTL 
EOT” (ASCII $04) is received, at which time it will print the begin¬ 
ning address ($0000) and ending address of the graphic data string 
just generated. The program then exits to EXbug monitor program 
MAID. 

At this point the graphic may be printed by starting execution at 
$0000 or may be stored on a permanent storage medium (tape, 
disk, etc.). An example of printout is shown in Figure 2. 

The program will allow approximately 8K words of character stor¬ 
age before overwriting itself. This can easily be adjusted by organiz¬ 
ing the program either higher or lower in memory as required.□ 


PROGRAM LISTING 
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ORAPHIC?; 



' 00001 



NAM 

GRAPHICS 


oooo': 



OPT 

NOP 


0<:*0O •: 



«GI>API) T CS OFNFRA 0 iR PROGIVAM 

OOOC>4 



«STriRFt. CiiNC.OlE (.f-NFRATED GRAPHICS AND COPIES 

oooori 



*REAIl-BACP 

PROGRAM INTO MEMORY STARTING AT IOC 0000. 

OOOOO 



«START EXECUTION AT 1OC^JOOO,ENTER GRAPHIC DISPLAY 

OO 0 O 7 



*ON SYSTEM 

t;ONS0I.E,END 

WITH (CTRL F.OT) 

OOOOf: 



SENDING ADDRESS OF DATA FILE AND RF.AD-BACK 

0000<' 



♦rPROGRAM WM L HE PR(NTED.GRAPHIC 

00010 



♦MAY MOW BE STORED FOR 

FUTURE USE 

00011 



*0R PRINTED OUT BY STARTING EXECUTION AT 0000. 

0001 ? 
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« 



OO01 4 



* 
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« 



• 000 J-0 



« 



00017 


F021 

PCRLF FOU 

iF021 

LOC OF CR/LF FXPI.IG ROUTINE 

00010 


rots 

INCHNP EOU 

troi5 

LOC OF IMPUr ROUTINE IN F.XDUG 

00019 


F0J3 

OUTCII EOU 

S-FOIS 

LOC OF OUrPUT ONE ('HARACTFR 

OOO^'O 


F027 

"PDATAl ECU 

tF027 

LOC OF OUTPUT STRING IN FXPUG 
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F009 
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«.F009 

LOC OF ASCII CONV IN EXE<UG 

. 00022 


FOOC 

CHEXR EOU 

»F00C 

LOC OF ASCII CONV IN EXPUG 
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« 



00024 



* 
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* 
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2000 


ORO 

*2000 


00027 

2000 

3E 2052 

LDS 

ttTAD-1 

START OF READ-BACK FRO(i TADI F 

i)002O 

2003 

CE 0000 

LDX 

«*00 


00029 

2006 

32 

AA PUL 

A 


00030 

2007 

A7 00 

STA 

A O.X 

COPY READ-BACK PROGRAM 

000 

zoo-y 

00 

INX 



00032 

200A 

GC OOOC 

CPX 



0(»033 

200D 

26 F7 

BNF 

AA 

FINISHED LOADING RrAM-DACF; ? 

00034 

200F 

gf: 20 B 1 

LDS 

«*20B1 

MOVE SrAFK PGUIT OUT OF WAY 

ooor-ft. 

2012 

PD F0.21 

JSR 

PCRLF 

CARRAGt- Rf^TURN AND LINE F-rLD 

00036 

2015 

BD r-015 

PB JSR 

INCHNP 

INPUT GRAPHICS DATA 

0<:»037 

2013 

A7 00 

STA 

A O.X 

STORE DATA TO MEMORY 
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prompt. A more flexible MID$ increases string manipu¬ 
lation power. INSTR function searches a string for a 
specified substring. And Level III performs hex and octal 
conversion. 

Level III even adds new capabilities to a TRS-80 system 
with an expansion interface by outputting to the RS-232 
port in BASIC and setting and reading time and date 
from BASIC. 

Level III occupies only 5.2K RAM with something for 
every TRS-80 from the 16K Level II minimum system 
requirement and up. It can be stored on disk as a file, 
but it only works In conjunction with Level II; it will not 
operate with Disk BASIC. Programs written In Level III 
BASIC are stored on cassette tape. 

The users manual is full of how-to-use descriptions, 
sample programs and a complete graphics section. The 
reference card provides a quick-find list of commands, 
statements, functions and other Level III features. 
Manual, reference card and Level III cassette tape for 
only $49.95. 

Microsoft Level III BASIC is sold at Computer retailers 
nationwide. If your local computer store doesn't have 
Level III, ask them to call us. You can call us, too, for 
the name of your nearest Microsoft dealer. Phone 
(206) 454-1315. Or write Microsoft Consumer Products, 
10800 Northeast Eighth, Suite 819, Bellevue, WA 98004 


U pgrade your Level II TRS-80 and brighten your 

programming without the cost of a Radio Shack 
expansion interface and disk drives. 

Microsoft's Level III BASIC Is an enhancement to the 
Level II, loading from a cassette tape right on top of the 
Level II ROM. It contains all Disk BASIC features not 
already in Level II, except for file management com¬ 
mands. And It adds six new Level III exclusives not 
available in Level II or Disk BASIC. 

No one knows better than Microsoft how to increase 
your TRS-80's BASIC power. Microsoft created the TRS-80 
Level II and Disk BASIC plus the industry standard 
Microsoft BASIC. 

Advanced graphics is Level Ill's most exciting addition 
to the TRS-80—and it's exclusive. Draw a line, outline or 
solid box by specifying just two points, then save it and 
put it back with BASIC statements. You'll find yourself 
writing more programs with charts, graphs and even 
animation. 

Other ievel III exclusives include 26 user-definable 
single stroke instructions so you can enter any 
command, statement or string with a shift-key entry. New 
SAVE and LOAD commands improve the reliability of 
loading tape programs by eliminating problems with 
cassette recorder volume sensitivity. Aggravating key¬ 
board bounce is also eliminated. INPUT#LEN and LIfVE 
INPUT # LEN statements allow you to write programs with 
a time limit. And, joy of joys. Level III has automatic line 
renumbering. 

TRS-80 power increases with Level Ill's seven Disk BASIC 
features. Ten user-defined subroutines can be used in a 
program. Error messages are spelled out. LINE INPUT 
instruction accepts punctuation marks within a string 
and eliminates the automatic "?" from the INPUT 


CONSUMER^ PRODUCTS I 
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POSimSTE^ 


Tomorrow’s 
mail system. 

Today. 

One package does it ALL. 

Postmaster offers the most powerful and flexible 
mail-management system available. 


Batch Entry: Entering names 
and addresses to a mailing 
list is simple. Repeated 
elements of a record need 
only be entered once. 
Powerful Record Extraction: 
Used in conjunction with the 
Optional Reference Field, 
this feature allows simple 
creation of user specified 
“target-files” 

Dedicated Record Editor: List, 
modify or delete records. 
Allows intact or extracted 
backup of original file. 
Automatic “ID” Field 
Insertion: (optional) Key in a 
name, and a unique 10 char¬ 
acter record identifier will be 
entered automatically to the 
Reference area. 

Envelopes: Postmaster pre¬ 
pares single or continuous 
envelopes. 

Mailing Labels: Standard or 
user-specified formats up to 
five across are supported by 
- Postmaster. User may spe¬ 
cify any number of labels 
per name. 

Form Letters: Prepare land 
edit form letters in a variety 
of formats, on either single 
or continuous forms. 

Optional capability of 
allowing text or salutation 
“Inserts” for some or all 
letters In any print run. 


Dedicated Record Sorting: 
Sorted files are re-written to 
disk.The sort may be in 
either ascending or descend¬ 
ing order. Uses the FAST 
Shell-Metzner sorting 
algorithm. 

Attractive Reports: Neat, 
paginated reports on either 
80 or 132 column paper.The 
80 column option allows 
your CRT to provide an 
attractive report display. 

Clear, Complete Documenta¬ 
tion: The manual will explain 
in simple English how to get 
started right away. Sample 
data and form-letter files are 
included on the disk to allow * 
new users to experiment 
(learn) quickly. 

Quality That’s Affordable and 
Available: The Postmaster 
programs are available in a 
variety of 5" and 8" disk for¬ 
mats (40k of RAM, CP/M and 
CBASIC2 are required). 
Among the formats sup¬ 
ported are TRS-80, North 
Star, Heath H8 and H89, 
standard 8" IBM, 

Vector MZ and other 
CP/M derivatives capable 
of running CBASIC. 


COMPLETE 

PACKAGE: 


MANUAL 

ALONE: 


« 150 . ' 25 . 



(Credited toward 
subsequent purchase) 


LIFEBOAT ASSOCIATES 

2248 Broadway, New York, N.Y. 10024 □ (212) 580-0082 □ Telex: 668585 
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Figure 1. 



♦£ooo;g 




xxxxxxx 


xxxx 

xxxx 


XX 

XX 


X 

X 


X 

X 


X 

X 


X 

X 


X 

X 


X 

X 


X 

X 


xxxxxxx 

xxxxxxx 


D 

Q 


□ Q 

0 □ 


u 

u 


n MOBILE 

uhm: 

BEGinniMG rudress df 

THE GRHPHIC 

JUST GEhEPRTEIi IS 00UU> 

IT FHDS m 02SE 



♦oooo;g 




xxxxxxx 


xxxx 

xxxx 


XX 

XX 


X 

X 


X 

X 


X 

X 


X 

X 


X 

X 


X 

X 


X 

X 


xxx:><xxx 

xxxxxxx 


□ 

0 


u □ 

D D 


0 

D 


fi MOBILE 

OHM! 

Figure 2. 


26 INTERFACE ACE 


DECEMBER 1979 


















THERE IS A DIFFERENCE IN 
TRS-80 DISK DRIVES capacity I 



Expansion interface - gives 
your TRS-80 the disk capacity 
it needs, and much, much more! 


Single or double sided 
8” floppies - up to 2.5 
MBytes in dual drive 
cabinet - for the 
serious TRS-80 user. 


10 to 40 MByte, 8” 
Winchester drive - 
expands capacity far 
beyond Model II storage. 


Single sided minifloppy- 
up to 150 KBytes of 
storage capacity. 


LOBO DRIVES’ newfamily of disk memory 
products provides you with a choice of memory 
capacities you need to effectively execute the 
complex business software you’ve developed 
for your TRS-80*. LOBO DRIVES’ selection of 
readily available, software compatible drives 
permits you to expand your inventory, payroll, 
customer list, and accounts receivable files as 
your business grows. 

And LOBO DRIVES brings you more... a new 
plug-in expansion interface that provides an 
easy way to add hardware enhancements, 
communications capability, and programmable 
features... and it comes with the LOBO 
DRIVES famous 1 year, 100% parts/labor 
warranty. 

Call or write for the complete LOBO DRIVES 
story. Find out just how competitively priced a 
family of high capacity drives can be... 


drii/esj^ 


IIM T E R rVJ AT I O fM A L. 


935 Camino Del Sur Goleta, 
California 93017. 

(805) 685-4546 

“CAN YOU REALLY AFFORD 
TO PAY LESS?” 


Quantity discounts avaiiable - 
Dealer inquiries invited 

trT 

Yes, I want to know more about LOBO Drives 
and what they can do for my TRS- 80 . Send me 
information on: 

□ 5 1/4-In. Floppy drive □ 8-in. Winchester hard 

disk, 10 Mbyte drive 

□ 8-in. Floppy drive □ Double density 

Single sided expansion interface 

Double sided 

Name___ ___ 

Company__ . ___ ____ 

Address__ __ _ 

City _ State_Zip_ 

Phone No.______ __ _ _ _ 

If dealer, provide resale no_____ 

♦TRS-80 is a registered trademark of Radio Shack, a Tandy Company. 
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CALENDAR 


SCIENCE AND MATH CONFERENCE 

“Science and Math Education Through 
the New Information Technologies” will be 
held in Tarrytown, New York on November 
8 and 9. 

This conference, sponsored by WICAT 
Incorporated under a grant from the Na¬ 
tional Science Foundation, will disseminate 
information about microcomputer, video¬ 
disc and videotape technologies to science 
and math educators, government and in¬ 
dustry officials, school board members, and 
science writers in the New York area. 

For more information contact WICAT, 
Room 29E, 111 E. 85th St., New York, 
NY 10028, (212) 876-1144. 


MICROPROCESSORS 
IN SYSTEM DESIGN 

A seminar for upper and middle manage¬ 
ment, systems analysts, project managers, 
design engineers, and engineering support 
staffs, who find that microprocessor-based 
systems and subsystems are playing an in¬ 
creasingly large role in their specialties will 
be offered by the Institute for Advanced 
Technology on the following dates: 

November 12-14 New York 

December 17-19 Washington, D.C. 

January 21-23 San Francisco 
Microcomputer units will be used to provide 


practical experience with the capacity of 
microprocessors to solve specific design 
problems. 

For more information contact Darlene 
Promowicz, Registrar, Institute for Ad¬ 
vanced Technology, 6003 Executive Blvd., 
Rockville, MD 20852. 


“HOW-TO” SEMINAR EXAMINES 
INTEGRATED LOGISTICS SUPPORT 

A how-to seminar designed to help iden¬ 
tify and solve integrated logistics support 
problems for the aerospace and defense in¬ 
dustries will be held November 29-30 in 
Los Angeles, California. 

Sessions will focus on the increasingly im¬ 
portant integrated logistics support area. 
Topics such as ILS in the system acquisition 
process, the ILS elements and disciplines, 
proposals and source selection, and systems 
supportability will be covered. 

For details contact Sole/TMSA Seminars, 
Department ILS, P.O. Box 91295, Los 
Angeles, CA 90009. 

MODCOMP CONFERENCE 

The Modcomp Users Exchange (MUSE) 
will hold its fifth annual conference Decem¬ 
ber 2-6 at the Bahia Mar Hotel and Yacht¬ 
ing Center in Fort Lauderdale, Florida. 

The conference will feature technical ses¬ 
sions, workshops and user/manufacturer 


interface sessions on the use of Modcomp 
computers and their related software. Hard¬ 
ware and software information booths will be 
open throughout the conference. 

For information contact Kathy Black, 
Modcomp User Exchange, 4620 W. Com¬ 
mercial Blvd., Suite 6C, Tamarac, FL 
33319, (305) 485-8270. 


AGA SYSTEMS CONFERENCE 

The Association of Government Account¬ 
ants (AGA) will sponsor a National Con¬ 
ference of Information Systems on Decem¬ 
ber 3-5 in Washington, D.C. The meeting 
will address the theme “Information Sys¬ 
tems As A Management Tool for the Finan¬ 
cial Executive.” 

Technology update sessions will be of¬ 
fered along with discussion of major issues 
in the application of modern computer tech¬ 
nology to accounting systems. 

For details contact Ken Burroughs, DBD 
Systems, Inc., 1500 N. Beauregard St., 
Alexandria, VA 22311, (703) 820-3319. 


PASCAL WORKSHOP 

Polytechnic Institute of New York and the 
Institute for Advanced Professional Studies 
are presenting an intensive seminar for 
engineers, programmers, and technical 
managers. 
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APRIL, 1976 Vol. 1, Issue 5 — Introduction to Microprocessor Technology: 
Bubble Memories Are Coming; Calculatin' Engines; Teleprinter Maintenance 

OCTOBER, 1976 Vol. 1, Issue 11 ~ National’s New Portable Terminal; 
SA-400 Mini-floppy; CSC—Experimentor 300/600; Software Power for Your 6800 

NOVEMBER, 1976 Vol. 1, Issue 12 — Build a Simple A to D; RCA ASCII 
Keyboard Modifications; Protecting Stored Programs; New Product Guide 

MARCH, 1977 Vol. 2, Issue 4 — Menace of the Micro World; The Cube; Card 
of the Month: Cromemco TV Dazzler^^; Z-80 MITS 12K Extended BASIC Patches 
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ment: Robert Uiterwyk's 4K BASIC Interpreter Program; Apple Star-Trek 

JULY, 1977 Vol. 2, Issue 8 — Diablo Output Driver Routine: Some Further 
Notes on Robert Uiterwyk’s Floppy ROM 4K BASIC: PIA Test-IOTST 

AUGUST, 1977 Vol. 2, Issue 9 — The Shadow of What?; Solar Eclipse Pre¬ 
diction by Microcomputer; COSMAC Microprocessor; Viking UPLINK/DOWNLINK 

SEPTEMBER, 1977 Vol. 2, Issue 10 — General Ledger Program; Micro¬ 
computers: The Intelligent Terminals; PerSci Intelligent Floppy Disc Controller 

OCTOBER, 1977 Vol. 2, Issue 11 — Computers for Survival; Portable 
Automated Mesonet: The Energy/Environment Simulators; Video Chase for8080/VDM 


NOVEMBER, 1977 Vol. 2, Issue 12 — Point Humans: Optical Perception 
of People and Computers; A Byte of Music; Number Base Conversion Program 

FEBRUARY, 1978 Vol. 3, Issue 2 — LSI-11 Microcomputers in Hospital 
ICU’s; Structured Programming in BASIC; Electron Beam Pattern Generator 

MARCH, 1978 Vol. 3, Issue ,3 — A Financial Analysis Program; Floppy 
ROM Loading Techniques — Part I; Software Aid for Firmware Production 

APRIL, 1978 Vol. 3, Issue 4 — The History of Robots; Robots in Manufac 
turing: The 8085 in Robot Design; Floppy ROM Loading Techniques — Part II 

JULY, 1978 Vol. 3, Issue 7 — Medical Applications of Microcomputers; 
Computer Tutorial — Memories; CP/M — An 8080 Disk Operating System 

AUGUST, 1978 Vol. 3, Issue 8 — Calculator Consideration Survey; The 
Personal Management Program; A Complete Data Base Management System 

SEPTEMBER, 1978 Vol. 3, Issue 9 — Students Learn With Computer 
Assisted Education; Cutting the Cost of Digital Displays; 8080 Data Manipulation 

OCTOBER, 1978 Vol. 3, Issue 10 — Index to Hardware: The Auto Industry 
Moves to Microprocessors; Overview of A Business Computer System 

NOVEMBER, 1978 Vol. 3, Issue 11 — Index to Software; Building and 
Land Development Program: A Generalized 8080 String Sorting Routine; Beep-A-Bug 
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“Pascal Programming for Mini and 
Microcomputers” will be held on December 
3-7 at the Holiday Inn, Palo Alto, CA and 
on April 25-26, May 1-3, 1980 at the 
Polytechnic Westchester Center, White 
Plains, New York. 

Tuition is $600 and includes extensive 
course notes, text, and evening reception. 
For details contact Professor Donald D. 
French at (617) 964-1412 or the Institute 
for Advanced Professional Studies, One 
Gateway Ctr., Newton, MA 02158. 


WANG CONFERENCE 

Wang Laboratories Inc. will sponsor its 
annual International Conference for Wang 
Users at the Sheraton-Boston Hotel, De¬ 
cember 3-6. 

Interested parties can contact Doug Bel- 
nap, conference coordinator, at (617) 
851-4111 for more information. 


WEST COAST SHOWS 

California Computer Show will be held 
December 9 at the Hyatt Cabana Hotel in 
Palo Alto, California. A second California 
Computer Show will be held March 13, 
1980 at the Inn At The Park in Anaheim, 
California. 

OEM and end-user computer and peri¬ 
pheral products will be exhibited and 
demonstrated at both shows. For details 
contact Norm De Nardi, 95 Main St., Los 
Altos, CA 94022, (415) 941-8440. 


DATA PROCESSING SEMINAR 

Management Information Corporation 
presents a two-day seminar specifically de¬ 
signed to meet the needs of company man¬ 
agement in understanding computers. The 
Data Processing for Businesspeople 
Seminar includes basic concepts of data 
processing, major data processing applica¬ 
tions, small business computer systems, 
program packages availability and selection 
and the future of data processing. 

The course will be held at the Cherry Hill 
Inn in Cherry Hill, New Jersey on Decem¬ 
ber 8-9, 1979. 

The price of the course for MIC subscrib¬ 
ers is $295 and for non-subscribers is 
$315. For information contact Manage¬ 
ment Information Corp., 140 Barclay Ctr., 
Cherry Hill, NJ 08034, (609) 428-1020. 


ADVANCED PROGRAMMING 
WORKSHOP 

A new 5-day hands-on advanced pro¬ 
gramming workshop has been announced 
by Wintek Corporation. 

Course objectives Include developing 
those skills required to plan, prepare, test 
and document microprocessor applications 
software. Lab projects will include using 


assemblers and high level language com¬ 
pilers and interpreters. 

The course is scheduled for December 
10-14 in Lafayette, Indiana. For details con¬ 
tact Wintek Corp., 902 N. 9th St., Lafay¬ 
ette, IN 47904, (317) 742-6802. 


MICROCOMPUTERS & PHYSICS 

The joint meeting of the American Asso¬ 
ciation of Physics Teachers and the Ameri¬ 
can Physical Society to be held at the 
Chicago Marriott Hotel, January 21-24 will 
have several sessions dealing with micro¬ 
computers and instrumentation. 

Included are all-day workshops on “In¬ 
troduction to Microprocessors,” and Pascal 
programming language, and a hands-on 
session “The Use of Personal Computers in 
Learning Physics.” 

For more information contact American 
Association of Physics Teachers, Graduate 
Physics Bldg., SUNY at Stony Brook, 
Stony Brook, NY 11794, Attn: Joint 
Meeting, (516) 246-6840. 

VOICE & DATA COMMUNICATIONS 
CONFERENCE 

Communication Networks ’80, the first 


major national voice and data communica¬ 
tions conference of the decade, will be held 
on January 28-30 at the Sheraton Washing¬ 
ton Hotel. 

Technology sessions will bring out the 
latest in telecommunications by tutorials in 
new areas such as fiber optics, satellite com¬ 
munications, systems networks and more. 

CN ’80 is produced by The Conference 
Company. For more information contact 
Conference Director William R. Leitch at 
(800) 225-3080. 


SCHEDULE DESIGN COURSE 

“Scheduling Work Shifts and Days Off for 
Employees of Extended-Hours Services” 
course centers around the design of 
employee work schedules to meet manage¬ 
ment’s productivity objectives and satisfy 
employee preferences and needs. 

The seminar features hands-on use of 
new low-cost microcomputers and program¬ 
mable calculators. 

The Institute for Public Programs Analysis 
will hold this training program February 4-8 
in St. Louis, Missouri. For details contact 
TIPPA, 230 S. Bemiston, Suite 914, St. 
Louis, MO 63105, Allen Gill, Registrar. 



5-10 times faster... 
and more! 

I Meet Pascal/Z/*^ the fast, flexible compiler with 
higher speed, greater efficiency and improved debugging; 

■ True Z-80 native code Pascal compiler —5-1 OX faster 
than competing P-code implementations—no interpreter 
required. 

m The only multi-tasking Pascal —produces ROMable 
re-entrant code. 

■ Optimized for fastest execution —recognizes and 
exploits special cases. 

■ Easily transportable—all hooks to your system made 
through support library. 

■ Includes IEEE standard floating point package. 

Single copy on CP/M-compatible disk includes compiler, 
companion macro-assembler & source of the library, $275. 

OEM licenses available Write or call for more information. 

]DDteD%^SteDDDS 

Ithaca Intersystems lnc.,1650 Hanshaw Road/PO. Box 91, 

Ithaca, NY14850/607-257-Cn90/TWX 510255 434^ 

©1979 Ithaca Intersjvstems Inc 
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TERMINALS 


FROM TRANSNET 

1 PURCHASE FULL OWNERSHIP AND LEASE PLANS I 


PURCHASE 

PER MONTH 


DESCRIPTION 

PRICE 

12 MOS. 24 MOS. 

36 MOS. 

LA36 DECwriter II. 

. $1,595 

S 152 

$ 83 

$ 56 

LA34 DECwriter IV. 

. 1,295 

124 

67 

45 

LA120 DECwriter III KSR ... 

. 2,295 

219 

120 

80 

LA180 DECprinter I, RO. 

. 2,095 

200 

109 

74 

VT100 CRT DECscope . 

. 1,895 

181 

99 

66 

VT132 CRT DECscope . 

. 2,295 

220 

119 

80 

DT80-1 CRT Terminal . 

. 1,795 

172 

93 

63 

TI745 Portable Terminal .... 

. 1,875 

179 

98 

66 

TI765 Bubble Memory Term. 

. 2,795 

267 

145 

98 

TI810 RO Printer . 

. 1,895 

181 

99 

66 

TI820 KSR Printer. 

. 2,395 

229 

125 

84 

ADM3A CRT Terminal. 

875 

84 

46 

31 

QUME Letter Quality KSR... 

. 3,195 

306 

166 

112 

QUME Letter Quality RQ 

. 2,795 

268 

145 

98 

HAZELTINE 1410 CRT . 

895 

86 

47 

32 

HAZELTINE 1500 CRT . 

. 1,195 

115 

62 

42 

HAZELTINE 1552 CRT . 

. 1,495 

143 

78 

52 

Dataproducts 2230 . 

. 7,900 

755 

410 

277 

DATAMATE Mini Floppy. 

. 1,750 

167 

91 

61 

1 FULL OWNERSHIP AFTER 12 OR 24 MONTHS 



1 10% PURCHASE OPTION AFTER 36 MONTHS 



1 ACCESSORIES AND PERIPHERAL EQUIPMENT I 

1 ACOUSTIC COUPLERS • MODEMS • THERMAL PAPER 1 

1 RIBBONS • INTERFACE MODULES • FLOPPY DISK UNITS 1 

1 PROMPT DELIVERY 

• EFFICIENT SERVICE 

_ 


I Trai^NetCorporation 

2005 ROUTE 22, UNION, N.J. 07083 

1 201-688-7800 


TWX 710-985-5485 
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THE BRAND NEW 

EXCEL TX-80 

DOT MATRIX PRINTER 

,*560®® 



ONLY 


STANDARD FEATURES: 

• 80 columns on plain paper with adjustable paper width 

• 150 characters per second (70 lines per minute) throughput; 

• Friction feed standard, tractor feed at $25 more 

• 96 character set (upper and lower case) plus PET’s* 
graphic set 

• Elongated character (double width printing) 

• Microprocessor control and self-test when power up 

• Centronics compatible parallel interface 

• 90 days warranty parts and labor 

OPTIONAL INTERFACE BOARDS & CABLE SETS: 

• PET*, APPLE ir, TRS-80* and serial Interface board available 
at $60 each 

• All our interface boards reside inside the printer and does 
not require extra power supply 

• Cable for each interface Is available at extra cost 


SEND ORDERS TO: 

P O. Box 1147 
El Cerrito. Calif. 94530 
Phorre: (415) 465-4240 

TERMS: 

• Checks. Master Charge 
and Visa accepted • Allow 
up to 4 weeks for delivery 

• Please add $15 per 

printer for stilpplng & 

handling • Calif, residents 
add 6% sales tax. 


EXCEL COMPANY 

MICRO COMPUTER SYSTEMS 

618 GRAND AVENUE 
OAKLAND, CALIF. 94610 

We are the original PET* Keyboard 
Interface people 

‘Trade Marks of Commodore, Apple & Tar>dy Corp. 



I ^rom the 
ountainhead 

By Adam Osborne 

I spent much of 1978 predicting that 1979 would be a year of 
transition for the microcomputer industry. I predicted that com¬ 
panies who put their financial houses in order would survive and 
prosper, while the others struggled into oblivion or bankruptcy. 

In the USA, that is exactly what happened. I believe it is already 
too late for any manufacturer of microcomputer hardware to find 
venture capital at reasonable terms. A few microcomputer hardware 
manufacturers — very few — are doing extremely well. They got 
their management and finances in order while they could. But the 
rest had inflated ideas of what their companies were worth; and in 
consequence, their companies already are, or soon will be worth little. 

Those microcomputer hardware manufacturers who are still strug¬ 
gling from month-to-month with cash flow problems have a bleak 
future. If they are to survive at all, these companies should retrench 
into small operations, selling specialized products, but doing it well. 
Otherwise they will soon be out of business. Under no circum¬ 
stances can microcomputer system manufacturers expect to survive 
much longer, offering a broad range of products, unless they already 
have sound finances and general management. 

I visited Apple Computer Corporation recently, and nothing 
brought the changed times home to me more dramatically than this 
visit. Apple is no longer a small company. It is a medium sized com¬ 
pany, run by a group of hard-nosed professionals who could prob¬ 
ably run any electronics company successfully. And yet, three years 
ago, I sat next to Steve Jobs and Steve Wozniak at a meeting of the 
Home Brew Computer Society, at Stanford Linear Lab in Palo Alto, 
and I watched them explain to other hobbyists, with much en¬ 
thusiasm, their new single board computer — destined to become 
the Apple I. 

Those were exciting days, but those days are gone, and it would 
be advisable if we all understood the changes that have occurred. 

Time was when you could advertise a product that did not exist, 
secure in the knowledge that your customers would accept it — with 
design errors, no documentation, no software nor hope of service. 
Your customers would grumble, but they would accept it; but no 
longer. Mike Markkula of Apple explained to me that Apple fre¬ 
quently has working hardware for six months before they start to 
ship it, because that is how long it takes to provide the hardware with 
adequate documentation. What chance does any Apple competitor 
have who offers less? 

N Texas Instruments is introducing the 99/4 personal computer; 
'it will be serviced by the world-wide Texas Instruments service 
organization. Competitors who offer less should worry. 

The market for small computers has grown because of a large, 
new customer base that was wooed and won with promises. And if 
the small computer industry is to survive, it must now deliver on its 
promises. The new customer base looks upon the computer as an 
appliance that should work all of the time. It is not a kit to be 
assembled and tinkered with by technically sophisticated whiz-kids. 

Yet, in the past, the personal computer industry has provided a 
level of support for Its products that was shoddy, even by the prior 
shoddy standards of the minicomputer Industry. Now the personal 
computer Industry is making a fast transition, to the point where their 
standards will far exceed anything the entire computer industry has 
seen before. 

If, in the past, you bought a computer system, legally you owned 
the system; but for all practical purposes the manufacturer continued 
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to own it, because the moment anything went awry, you were 
screaming to the manufacturer for help. The computer was on your 
premises, but few people in your organization understood enough 
about it to do more than operate it. 

That scheme worked when computer systems cost $50,000 and 
up. The profit margin in such a system was sufficient for the manu¬ 
facturer to expect some customer relations expenses, and set money 
aside to meet these expenses. But a personal computer that costs a 
few hundred to a few thousand dollars is an appliance. The only way 
a manufacturer will make money selling products at these prices is 
to follow the example of the television industry, documenting clearly 
those things that computer owners must do for themselves and pro¬ 
viding fast local service to cope with everything else. 

But this approach will require far more documentation than the 
television manufacturer provides, since the typical small computer 
owner can and should be responsible for a significant level of 
preventive and corrective maintenance. The inside of a small com¬ 
puter is simpler and safer than the inside of the average television set. 

In consequence, the changes wc have seen in 1979 will con¬ 
tinue, and even accelerate through 1980. Surviving companies will 
then offer documentation and product support that surpass the best 
we have seen from Hewlett-Packard or Heathkit. Those who offer 
anything less will no longer be around. 

Microcomputer users must become even more critical of bad soft¬ 
ware, documentation and support, because acceptable products are 
available now, and they are getting better. 

When you buy a personal computer, the documentation you 
receive should lead you by the hand through installation and opera¬ 
tion. It should tell you how to diagnose and fix simple hardware 
failures. Software documentation should explain how to program 
the computer. Documentation should be written for the dumbest of 
the new customer base; because it is this broad customer base that 
made the industry grow to its present size. Documentation should 
not be written for the technically elite who can decipher incom¬ 
prehensible literature based on their prior knowledge of computers. 

The software that comes with your personal computer should be 
reliable; it need not be full of features. The average small computer 
user is far more interested In software that works all the time than he 


is in software that includes the most recent and obscure disk 
operating system enhancements. 

Customers who get anything less than this level of documentation, 
software and support should scream about it! Because the louder 
you scream, the sooner you will get what you need, and the longer 
you are silent, the more you will have to put up with inadequacy. 

To the budding entrepreneur, all is not lost, however. Some 
windows have closed, but others are opening. The days are gone 
when hobbyists could run advertisements for nonexistent products, 
and with no investment build sizable companies. But if you are less 
ambitious, the future is still bright. 

Do not attempt to design a new microcomputer system; such a ven¬ 
ture will surely fail. But seek to combihfe your specialized knowledge, 
in whatever field it may be, with your knowledge of microelec¬ 
tronics. There the future could be as bright as it has ever been. 

Who knows what new domestic or commercial product may result 
from the combination of microelectronics and your specialized train¬ 
ing? Do not put microelectronics into products which already exist 
today — think instead of video games, a product whose very ex¬ 
istence depended upon the advent of microelectronics. 

In the future, the successful microelectronic-based products will 
be new products that exist because of microelectronics; they will not 
be products that used to exist, but now contain microelectronics. 

If you are aiming high and plan to make a lot of money, then stick 
to hardware. On the other hand, if your primary goal Is to have fun, 
if you have little money to invest and expect few profits in return,, 
then try software. Because, as 1 stated last month, there is no solu¬ 
tion to the problem of software theft, your programs will be stolen 
when they should have been paid for. The moment a software com¬ 
pany tries to grow too large in today’s environment, it will fail. 

Jhe message for the next few years, then, is that the opportunities 
still abound, but they differ from the opportunities that we have seen 
in the past.□ 

The views in this column are those of the author and are not 
necessarily those of the magazine or its staff Dr. Osborne may be 
contacted at P.O. Box 2036, Berkeley, CA 94702. 
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PASCAL COMPILER 

Pascal/MT® is designed to run under CP/M. 
it provides an efficient development cycle 
plus efficiently executing object programs us¬ 
ing a highly structured language so fewer 
programming errors are made. Pascal/MT 
has extensions to standard Pascal. 

Features: 

^Compiler executes only In 32K. 

‘Direct 1/0 manipulation. 

‘Logical Functions allow bit manipulation. 
‘Assembly languages Interface. 

‘Object programs execute ten times faster than 
P-code system. 

‘Includes real time symbolic debugger. 

‘Accurate 16 digit BCD business arithmetic. 

Package Includes System Diskette and In¬ 
struction Book (Requires CP/M) 
price. $100“ 

"Pascal Users Manual and Report" is avail¬ 
able and highly recommended, price ... $9“ 



FROM THE ORIGINATOR OF THE TRS-80 PROJECT 


HEADQUARTERS FOR PASCAL 


UCSB PASCAL 

The powerful, general purpose language sys¬ 
tem, originally developed for laroe, complex 
system, is now available from FM(3 for your 
TRS-80. This new FMG/UCSD Pascal System 
greatly increases the value and capability of 
the TRS-80. 

Package Includes: 

‘Operating System ‘Library 

‘Screen Editor ‘Pascal Compiler 

‘280 Macro ‘Utilities and System 

Assembler Reference Book 

/Requires 48K, \ 

Price.$150“ ^2 drive System j 

available without Macro Assembler. 

Linker and Library 

(not for compiling programs)... price $100“ 

High Level Languages for the TRS-80 

BASIC • FORTRAN • COBOL • PASCAL 


Call or write for complete information 



CORPORATION 


TRSrSO COMMUNICATOR 

New RS232 Communication Program that 
allows your TRS-80 to transmit or receive 
programs and data files. Also makes the TRS- 
80 into a remote terminal. Requires Radio 
Shack RS232. 

CP/M version. $25“ 

/^iOS version. $30“ 

CP/M®OPERATING 

SYSTEM 

New 1.5 Version 

Includes RS-232 and 1/0 Byte implementa¬ 
tion, Editor, Assembler, Debugger and Utili¬ 
ties for 8080 and Z80 Systems. 

Package Includes: 

‘CP/M ^tem Diskette SVa" 

‘CP/M Features and facilities Manual 
‘CP/M Editor’s Manual 
*CP/M Assembler Manual 
‘CP/M Debugger Manual 
‘CP/M Interface Guide 

/Requires 16K and \ 
PRICE.$150“ ^one drive min. ) 

Set of 5 manuals. $25“ 

Update for 1.4 version owners, 

new disc supplied. $20” 



P.O. Box 16020 (F11) • (817) 294-2510 
Fort Worth, Texas 76133 

TRS-80 is a registered trademark of Radio Shack • CP M is a registered trademark of Digital Research Corp. 
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THE VALUE OF A PATENT APPLICATION 

It is well known that an issued U.S. patent gives its owner the right 
to exclude others from making, using and selling the claimed inven¬ 
tion. However, a pending patent application that has not yet been 
allowed by the Patent Office provides no such protection to the in¬ 
ventor. The owner of a patent application has no immediate remedy 
against alleged infringers unless he’s been issued a patent. However, 
patent applications still have substantial value. 

COMPLETES PROCESS OF INVENTION 

The process of filing an application that meets all the legal require¬ 
ments for Patent Office acceptance constitutes a step in the Inventive 
process. As an illustration, assume an engineer conceives a very ad¬ 
vantageous, useful, and novel system and completes a thorough 
paper design in the form of detailed schematics, assembly drawings 
and a written description. 

However, for economical reasons, the company for which he 
works decides to delay all efforts to reduce his system to practice un¬ 
til the market is more receptive to mass sales of such a system. 


Mere conception of an invention, even to the extent of completing 
detailed drawings such as those mentioned above, is not a complete 
process of Invention as defined under the patent law. This may be 
especially important because the patent law specifies that only the 
first to invent is entitled to a patent. 

Therefore, if two individuals who are acting independently con¬ 
ceive the same invention at roughly the same time, the question of 
who is entitled to the patent usually depends upon who was the first 
to complete the process of invention. This requires that the inven¬ 
tion either have been actually or constructively reduced to practice. 
The filing of a patent application is construed under the law as con¬ 
structive reduction to practice. Accordingly, if our inventor never ac¬ 
tually reduced his invention to practice by building a working 
system, then the act of filing the application constitutes the necessary 
completion step in the process of Invention. 

BARGAINING POWER 

A patent application is also a valuable asset insofar as contractual 
relations are concerned. The value of this asset became commonly 
known in a recent U.S. Supreme Court case entitled “Aronson ver¬ 
sus Quick Point Pencil Company.” Mrs. Aronson had invented a 
new form of keyholder and had filed a patent application on that key- 
holder. Eight months later, while her application was still pending, 
she negotiated a contract with the Quick Point Pencil Company. 
They were to manufacture and sell the keyholder under an exclusive 
agreement and pay Mrs. Aronson a royalty of 5% of the selling price. 

The contract specifically provided that if the patent application on 
the keyholder was not allowed within five years, the royalty rate 
would be reduced to 2^2% of sales as long as Quick Point con¬ 
tinued to sell the keyholder. Her application was denied by the Pa¬ 
tent Office and abandoned, but she continued to receive her royalty 
payments as specified by her agreement until September, 1975, 
when this dispute arose. By that date, Mrs. Aronson had received 
royalties totaling $204,000. 

Roughly twenty years after the contract between Mrs. Aronson and 
Quick Point had been executed. Quick Point stopped paying royal¬ 
ties under the agreement and brought a suit for declaratory judgement 
in Federal Court, asserting that state law under which the contract 
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would otherwise be enforceable was preempted by the federal patent 
law. Quick Point argued that Mrs. Aronson’s inability to obtain a 
patent on her keyholder precluded the payment of royalties under 
the contract. 

The district court found in favor of Mrs. Aronson holding that the 
contract was valid and that Quick Point was still obligated to pay 
royalties. However, Quick Point appealed and the Court of Appeals 
reversed the lower court’s decision. 

The Supreme Court again reversed, finding that the contract was 
enforceable and that the applicable state law was not preempted by 
the federal law. It found that permitting inventors to make enforce¬ 
able agreements licensing the use of their invention In return for 
royalty payments was an additional incentive of invention and not a 
substitute to the patent system. 

Quick Point had argued that if Mrs. Aronson has succeeded in ob¬ 
taining a patent, she should have been entitled to her 5% royalty on 
the keyholders sold only during the 17-year life of the patent. 
Therefore it was illegal for Quick Point to have to pay the 2Vi% 
royalty without any express time period in their agreement. 

The court ruled that Quick Point had the advantage of utilizing Mrs. 
Aronson’s keyholder design without risk of legal liability. This advan¬ 
tage had enabled it to preempt the market and earn a substantial profit, 
as reflected by the large payment of royalties to Mrs. Aronson. In speci¬ 
fic regard to the value of a pending patent application, the court stated: 

“No doubt a pending application gives the applicant some 
additional bargaining power for purposes of negotiating a 
royalty agreement. The pending application allows the inven¬ 
tor to hold out the hope of an exclusive right to exploit the 
idea, as well as the threat that the other party will be prevented 
from using the idea for 17 years. However, the amount of 
leverage arising from a patent application depends on how 
likely the parties consider it to be that a valid patent will issue.” 

PRESERVES RIGHTS TO FOREIGN PATENTS 

Another value of a patent application is that its filing often preserves 
the right to later file corresponding applications In foreign countries. A 
U.S. patent provides the right of exclusion only in the United States. 


Therefore, important inventions that have strong market potential in 
foreign countries must be protected by a separate patent in each country. 

The United States patent laws give the owner of an invention the 
right to test the marketplace by selling his invention for up to one 
year before applying for his patent. He will otherwise be barred for¬ 
ever from obtaining patent protection on that invention. However, 
most foreign countries do not provide such a hiatus, instead requir¬ 
ing that an application be filed before the first public disclosure. 

Thus the invention owner is faced with a large investment for filing 
in foreign countries before having the opportunity to assess the com¬ 
mercial merits of his invention. Fortunately, the United States and 
most foreign countries have agreed to give foreign nationals of par¬ 
ticipating countries credit for their first filing date as long as they file 
in foreign countries within one year of the first filing date. 

For example, a U.S. company may file a patent application of its In¬ 
vention on January 15, 1980, making a relatively small investment 
compared to the cost for filing in numerous foreign countries. This 
company then has until January 15, 1981 to file corresponding patent 
applications in foreign countries. In the meantime, that company 
may use virtually all of 1980 to assess the market potential of its in¬ 
vention anywhere in the world without losing its right to a patent. 

CONCLUSION 

A patent application filed in the United States Patent and 
Trademark Office creates certain additional value by completing the 
process of invention through a constructive reduction to practice. It 
also gives bargaining power for purposes of negotiating a royalty 
agreement and by preserving a U.S. applicant’s right to file in foreign 
countries for one year. 

Next month we will discuss the requirements for filing a proper pa¬ 
tent application. It will lead into a new format for this column in future 
issues in which issued patents in the computer arts will be analyzed.□ 

The material presented in this column is intended for the reader's 
general information. The author requests that professional advisors 
be consulted prior to applj^ing this material to a specific situation. 
For further information contact the author at the law firm of Fischer 
and Tachner, 2192 Dupont Drive, Suite 210, Irvine, CA 92715. 


TEXAS 



EXIDY 

INSTRUMENTS 

ATARI 

APPLE 

COMPUCOLOR 

COMMODORE 

TANDY 

•FEATURES 

SORCERER 

99/4 

800 

II 

MOD III 

PET 

TRS-80 

Price of Minimum 
Configuration 

$995 

$1150 

$999.99 

$1150 

$1495 

$795 

$599 

Computer Type 

Z80 

9900 

6502 

6502 

8080 

6502 

Z80 

Maximum RAM 
in Unit 

48K 

16K 

49.1K 

48K 

32K 

8K 

16K 

ROM Supplied 

12K 

26K 

16K 

8K 

17K 

14K 

4K 

Display 


Color 

Color 

Color 

Color 

B/W 

BAV 

CHAR/Line 

64 

32 

40 

40 

64 

40 

64/32 

Line/Screen 

30 

24 

24 

24 

16/32 

25 

16 

Graphic Resolution 

512/240 

192/256 

380/192 

280/192 

128/128 

320/200 

128/48 

Keyboard 

79 Key 

40 Key 

57 Key 

52 Key 

77 Key 

73 Key 

53 Key 


Typewriter 

Calculator 

Typewriter 

Typewriter 

Typewriter 

Calculator 

Typewriter 

Lower Case Standard 

Yes 

No 

No 

No 

No 

No 

No 

Numeric Keypad 
Standard 

Yes 

No 

No 

No 

Yes 

Yes 

No 

Programmable 
Characters Standard 

128 

No 

No 

No 

No 

No 

No 

I/O Electronics 

Dual Cassette 

Joystick 

Joystick 

Single Cassette 

Single Disk 

Single Cassette 

Single Cassette 

Included 

RS232 

Communications 

8 Bit Parallel 

Sound 

Serial 

Single Cassette 

Joystick 

RS232 

Communication 

IEEE 488 


Expansion Bus 

S-100 

No 

No 

Yes 

Yes 

IEEE 488 
Daisy Chain 

Yes, 

Disk Available 

630K Byte 

No 

92K Byte 

116K Byte 

51.2K Byte 

125K Byte 

45K Byte 

System Software 
Available 

ROM Basic 

ROM Assembler 
ROM Word 
Processor 

CPM EXT. Basic 
CPM Fortran 

CPM Cobol 

CPM APL 

CPM Pascal 

ROM Basic 

ROM Basic 
ROM Assembler 

ROM Basic 

Disk Basic 
Pascal 

Disk Basic 

ROM Basic 
Disk Basic 

ROM Basic 

Disk Basic 
Cassette Assembler 


•Prices and specifications available June 1979. 
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BdKEB'S 

CDHI^EH 


Computers were invented to play games. People used lots of ex¬ 
cuses to convince other people to pay for building them, but we 
know that those reasons are no fun at all. Large companies have 
large computers so that they can print paychecks. So they say. The 
real reason is so that the people in the computer department can 
play Star Trek. 

Now that everybody can afford their own computer, we don’t need 
excuses anymore. We can buy a computer to play with. When some¬ 
one asks “What are you going to do with it?!” stand up straight, 
look him in the eye and announce, “I’m going to have a ball!” 

And that’s why this series is here, to help you have a ball with your 
computer. Each month, I will take one of the popular computers and 
write a short game that will show off that computer’s best features. I 
will also help you tear the game apart and use the pieces to create 
your own games. 

THE ATARI 400 


This month we are going to use the Atari 400. The game we are 

OWNERS^^^ 

Compare Our Accounting 
Programs With Anybody’s — 

We’re so confident you’ll like them that 
we’ll give you a money-back guarantee.* 

*lf you don’t want to keep a program package, you may 
return it within ten days of purchase for a refund of the 
purchase price. The return must be accompanied by a state¬ 
ment certifying that you have retained no copy of any pro¬ 
gram or manual, either in written or computer-readable 
form. 


Write now for free catalog. We have Accounting, 
Mailing List, and Personal Use Programs for both 
Ext. B.H. Basic and Microsoft Basic. 



P. O Box 490156 • Atlanta. Georgia 30349 


going to play has been popularized by Milton-Bradley with Simon 
and Parker Brothers with Merlin. 

For those of you who haven’t played with these delightful toys, 
here are the rules of the game. First, the computer flashes a color 
along with a musical note. You must repeat the same note. If you 
succeed, the computer replays the original color and note and then 
adds another. Now you must repeat both notes. If you do, then the 
computer adds a third, and so on. Eventually, you will forget the pat¬ 
tern of notes and miss. Then, you or the next player will have to start 
over. On the Atari, you select the correct note by using joystick #1. 

Here is how the game is put together. Lines 70 through 110 
define the four notes and lines 140 through 220 describe the four 
colors. There are 256 possible colors on the Atari 400 and these 
are the closest I have found to pure red, blue, yellow and green. 

Lines 270 through 420 set up the TV screen. One of the nicest 
features of the Atari 400 is the large letter set. Graphics 18 lets you 
place twelve lines of these large letters on the TV in four different 
colors. But you can’t use the normal PRINT statement to put these 
letters on the screen. Instead, use PRINT#6;. This works fine. 

I said you can put the letters on the screen in four different colors, 
but doing it is tricky. To use the first color, print on the screen using 
normal upper case letters. This was done in line 360. To use the 
second color, print using lower case letters. The word “red” is in 
lower case in line 380. To use the third color, go back to upper 
case, but use the Atari key on the keyboard to print the letters In 
reverse video. In the listing, I show this by putting a box around the 
word “BLUE” in line 400. To use the fourth color, use the Atari key 
and print the letters in lower case. The word “green” In line 420 is 
in reverse video lower case. 

The game is played from line 450 to line 760. Between line 480 
and line 560, the computer adds a new note and plays the entire 
tune. From line 590 to 760, it picks up the player’s notes. If the 
player is correct, the computer reverses the brightness of the back¬ 
ground for a second in lines 624 to 628 and then goes back and 
adds another note to its tune. If the player is wrong, the computer 
gives him a Bronx cheer and flashes the screen at him. This is done 
in lines 680 to 720. 

Now it is time to explore two other features of the Atari 400: the 
ability to change colors and play chords of music. Each of the four 
large words are put on the screen using a different color register. 
Before printing them, the computer sets all of the color registers to 
black. In line 2040, it changes the color register of the chosen word 
to the correct color. In line 4040, it resets the color register to black. 
This is how the computer flashes the color word on the screen. 

An Atari computer has four separate sound registers. This means 
it can play chords. In lines 2000 through 2030, the computer uses 
three of these sound registers to play the major chord of the chosen 
note. You can use these same equations to take any note on the 
Atari and make it sound like it is being played on an organ. 

Lines 6000 through 6120 are a simple joystick routine. It waits 
until the player pushes the stick up, down, left or right. It returns the 
value 1 for up, 2 for left, 3 for right, and 4 for down. 

Now it’s time to go have some fun. Let me know how you’ve used 
the pieces of this game in writing your own. If I like it, I might even 
share it with the other readers of this column.□ 

Al Baker can be contacted at The Image Producers, Inc., 615 
Academy Drive, Northbrook, IL 60062. 


10 REM ..PLAY AFTER ME 
20 REM 

30 REM .RESERVE KiOri FOR THE TUNE 
40 DIM TUNE(100> 

50 REM 

60 REM DEFINE THE FOUR NOTES 
70 DIM KN0TE<4) 

80 KN0TE<1M2UREI1 rilDOLE C 
90 KN0TE<2)=96:RE« .E A&XC MIDDLE C 
100 KN0TE(3)=81:REM .G ABOUE MIDDLE C 
110 KNOTE<:4)=60.REM .C ABiDlT MIDDLE C 
120 REM 

130 REM DEFINE THE FOUR COLORS 
140 DIM CUALUE(4).CBRU:HT<:4.^ 

150 CUALUE(1)=2:REM RID-I GOLD 

160 CBRIGHTC1 >=6 

170 CUALUEC2>=14:REM .RED 

180 CBRIGHT(2>=4 

190 CUALUE':3)=6:REM .BLUE 

200 CBRIGHTC3)=6 
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CENTRONICS PRINTERS 
DEU VERTHE WORD 


A totally new printer has arrived. It 
delivers some speaal advantages to small 
business and home computer systems. 
New, expanded paper-handling capabili¬ 
ties. Excellent prmt quality and long-run 
reliability. All tWse high quality features at 
an affordable price is indeed special delivery. 

3-in-l Paper Handling Model 730's 
exclusive three-in-one paper handling sys¬ 
tem gives you built-in flexibility. P^roU 
checks on pre-printed continuous forms. 
Inventory listings on fanfold. Direct mail 
on company letterhead. General informa¬ 
tion on roll paper. The 730 does it all. 

Exceptional Print Quality Model 730's 
7x7 dot matrix prints clear, legible 
characters—even 
when printing multi¬ 
ple copies. The 
adjustable print head 
utilizes the same free- 
flight technology as 
Centronics' 700 
Series—the most 


successful line of dot matrix printers in the 
world—to give you longer head life and 
smoother operation. 

Outstanding Reliability The simplic¬ 
ity of the Model 730's design employs 
fewer parts for higher reliability and less 
maintenance. You get more in-service time 
for your mone^ 

Compact Design Model 730 packs all 
this performance capability into a stylish 
unit that can fit right on your desktop. It's 
no larger than a portable typewriter and 
weighs less than 10 pounds. 

For all its features. Model 730 is priced 
within the budget of even the most cost- 
conscious systems owner. For more infor¬ 
mation on the Model 
730, other products or 
employment oppor- 
tumties, write or call 
today: Centronics 
Data Computer Cor- 

S ioration, Hudson, NH 
3051, (603) 883-0111. 
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210 aw.ii£<4)=i0:(j*Ffi 
220 CBPH‘NK4)=6 
230 R91 

240 REM GO TO PXL SCREEN LARGE 
250 REM LETTEF?S AND SET AU.. CXOR 
260 REM REGISTERS TO 0LAi>: 

270 GR*APHICS 18 
280 SETCCLf^R 0,0,0 
290 SETCOLOR 1,0,0 
300 SETCOL::iR 2,0,0 
310 SETCOLOR 3,0,0 
320 REM 

330 REM PLAiT THE FOMR* OTtOR WjROS 
340 REM ON THE SCREEN .IN RLACK 
350 POSJTICN 7,2 
360 PRINT #h;“N^{.LOl^" 

370 POSITION 2,5 

380 PRINT V6.1“:PEM lower CASE 
390 PC6ITION 14,5^ 

400 PR'INT »6. '(xfe'^REM RB.IERSE OIOEO 

410 pr6ITIi>i 7^ _ 

420 PRINT tr5;"E££3f':REM L.C. AND R U 
430 REM 

440 REM INITIALIZE COI.INTER 
450 CNT=0 
460 REM 

470 R-EM AOO A NOTE TO COft^lTER TIJ^€ 
480 CNT=CNT+1 

490 TUNE< CNT )=INT( RNCK I )*4 HI 
500 REM 

510 REM PLAY THE TUNE 
520 FOP 1=1 TO on 
530 PLAy=TUl€n> 

540 GOSU8 2000 
560 NEXT I 
570 REM 

580 REM PREPARE FOR PLAYER’S TRY 
590 1=0 
600 1=1+1 

610 IF I<=C^Er THEN 635 
620 REM 

622 REM PLAYER IS COPiPECT 

624 SETCOLOR 4,0,14 

625 FOP* J=0 TO 200 

626 NEXT J 


628 SETCOLOR 4,0,0 

629 GOTO 4:50 

630 REM 

632 REM GET PLAYER'S NBT NOTE 
635 GOS^JO 6000 
640 CiOSUe 2000 

650 IF PLAY=TL^Cf I) THEN 6^5 
660 REM 

670 P-EM PLAYER IS WRt^*:: 

680 SOUND 8,200.10,3 
690 FC«* J=0 TO 128 
700 crrcoLiOP* 4,0,j 
710 ^€XT J 
720 SOUND 0.0.8,0 
730 0 

740 PRINT -YOU GOT UP TO ";CNT-1; 

750 PRINT " NOTES." 

760 END 
I960 R-EM 

1970 REM PLAY THE MUSI-CAL NOTE 
1980 PEM CLIKE AN ORGAN, PuEASE) 

1990 REM ArJD TURN ON THE COLOR 

20^50 SOUND 0,kWE<* PLAY >,10,8 

2020 SiXIND 1, KNCTE( PLAY )/l .26,18,8 

2a30 SOU^^'D 2,KNOTE^PLAY)/1.5,10,8 

2040 SETCOIJJR PuAY-l,CUALUE('PLAY),CBRIGH 

KPLAY) 

3000 FOP* J=0 TO 180 
3010 NEXT J 
4010 SaiND 0,0.8,8 
4020 SOUND 1.0.3,8 
4030 SOUND 2.0.0,8 
4040 SETCOLOR PLAV-1,0,0 
41 1 P*ET i.lvN 
5970 REM 

59^50 RE" ;:ET PLAYER JC'i'STICK 
5990 REM !NP!,rr 
PLAv=0 

6040 WHAT=::TICK(8) 

6050 IF WHAT=14 THEN PLAY=1 
6060 IF UHhT=11 then PLAY=2 
6070 IF WHAT=7 THEN PLAY=3 
6000 IF WHAT=1.7 THEN PLAV=4 
605t- IF Pi.i5y={i THEN 6i54i3 
612 f< FETySH 


What is REAL? 

Here are some real products for the s-100 buss. 

Why S-100? Because S-100 machines are not consumer-oriented toys — but flexible, modular, 
professional-level systems that are easy to upgrade, modify, and adapt to specific needs. As a 
result, over the years the S-100 buss has proven to be the ideal choice for commercial, in¬ 
dustrial, and scientific applications. It doesn't obsolete itself, but simply adapts to Innovation. 

we use the experience we've acquired In the past, along with the very best technology 
offered by the present, to build products for the future... products that meet, and often ex¬ 
ceed, the demands of the new wave of professional S-100 users. Our expanded S-100 line is the 
right approach at the right time — send for our catalogue for complete technical information, 
or visit your local computer store. 


Memory: 


unkit Assm 


8K Econoram llA 
16K Econoram IV 
16K Econoram viiA-16 
24K Econoram vllA-24 
32K Econoram X 

16K Econoram Xll (bank select board) 
24K Econoram Xll (bank select board) 
32K Econoram Xlll (bank select board) 
16K Econoram XIV (extended addressing) 


$149 < 

;179 $ 

$269 < 

>329 $' 

$279 < 

>339 S 

$398 < 

>485 1 

$529 

649 $ 

$329 

419 $ 

$429 < 

>539 $ 

$559 < 

>699 $ 

$289 < 

>349 $ 


CSC* 

239 

429 

439 

605 

789 

519 

649 

849 

448 


Motherboards 


other peripherals: 

Dual serial "interfacer” I/O Board 
3P-I-S "interfacer ir I/O Board 

(note; all 3 parallel ports are full duplex) 
Memory Manager Board (adds bank 
and extended addressing to older s-ioo 
machines) 

Active Terminator Board 
270B EROM board dess eroms) 

The Codbout Computer Box 


unkIt 

Assm 

CSC* 

$189 

$249 

$324 

$189 

$249 

$324 

$59 

$85 

$100 

$34.50 

n/a 

n/a 

$85 

n/a 

n/a 

write for details 



(with active termination; work with 5 and 10 MHz CPUs): 

19 Slot with 19 edge connectors . Si74unklt, 9214 assm 
12 slot with 12 edge connectors .. $129 unkIt, §169 assm 
6 slot with 6 edge connectors $B9 unkIt, $129 assm 

other real products for other busses: 


H8 compatible 16K Econoram xv-l6 
H8 compatible 32K Econoram xv-32 
SBC/BLC compatible 32K Econoram xi 
Digital Croup compatible 16K Econoram ix 
Digital Croup compatible 32K Econoram ix 
16K Memory Expansion Chip set (expands 
memory in Radio Shack-80, Apple, and Exidy 
Sorcerer computers) 


$329 unkIt, $395 assm 
$599 unkit, $729 assm 
$1050 CSC* 

$319 unkIt, $379 assm 
$559 unkit, $639 assm 


$87.20 


•CSC boards are qualified under our high-reliabllity certified 
System Component program. These are burned in for 200 hours 
minimum, and are immediately replaced In event of failure 
within 1 year of Invoice date. 


"Econoram” Is a trademark of Codbout Electronics 


CompuPro" 


from 


Bldg. 725, Oakland Airport, CA 94614 (415) 562-0636 
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THE 
MICRO¬ 
MATHEMATICIAN 


By Dr. Alfred Adler 

SOLUTIONS OF TRANSCENDENTAL EQUATIONS 

We are happy to announce that the long awaited day has finally 
arrived: our North Star DD MDS is finally alive and well. For those of 
you who do not yet have a disk system, let me point out that the step 
from cassette to disk is comparable to the step between bicycle and 
automobile. SAVEing, LOADing, making backups, relocating, and 
other manipulations are a real drag using an audio tape deck, but be¬ 
come a simple matter of a few keyboard operations with a disk system. 

Naturally, all listings starting with this month’s column will be pre¬ 
sented in North Star BASIC (release 5). This is generally similar to 
PolyMorphic BASIC, the glaring difference being in the IF state¬ 
ments on a multistatement program line. In Poly BASIC, if the IF 
condition is false, all following statements on the same line are ig¬ 
nored. In North Star BASIC on the other hand, statements following 
the IF on the same line are unrelated to the IF and will be executed 
regardless of the outcome of the IF condition. Thus, (referring to the 
North Star Manual), the program 

10 A = 0 
20 B=0 

30 IFAOOTHEN A = 7\B = 7 
40 PRINT B 

will yield 7 in North Star BASIC, but will yield 0 in Poly BASIC. 

Now on to transcendental equations. A transcendental equation is 
defined as an equation that is not reducible to an algebraic equation. 
Now that is not what we would consider a useful definition. A more 
useful way to look at it might be to say that it is an equation with one 
unknown that cannot be written in explicit form. For example, 

SIN(X) - X/4 = 0 

and LOG(X) + X = 0 are transcendental equations. 

Generally speaking, there are two ways to solve such equations: 
graphically, and iteratively (which means repeated trial and error). 

To solve the first of the above equations graphically, consider 
Figure 1. Since the equation states that SIN(X) = X/4, we simply 
plot SIN(X) and plot X/4. The intersection (or intersections) of the 
two curves gives the solution (or solutions). This method presents 
no great difficulties unless there are many terms. It does, however, 
leave something to be desired in the way of accuracy. 



Since In our work we rarely need iterative methods, and since 
each need is likely to be radically different from the one before, it 
makes little sense to maintain an elaborate array of iterative pro¬ 
grams. We find it simplest to make a small sketch of the problem 
and then tailor a simple, possibly very crude program to obtain a 
solution. Since even a small microcomputer is so tremendously 
powerful compared to the needs of the Iterative process, far more 
time is wasted in preparing an elegant routine than the extra few sec¬ 
onds required for even a ridiculously crude method. 



Main/Fitimes... $200 


Main/Frames... $200 


» 14 Basic Models Available 

»Assembled & Tested 

* Power Supply: 

8v@15A, ± 16v(g)3A 

► 15 Slot Motherboard ^ 

(connectors optional) \ 

► Card cage & guides ' 

* Fan, line cord. fuse, power 
& reset switches. EMI filter 

► 8v@30A. ± 16v@10A 
option on some models 


^ Rack 
mounted 
from $200 


8” Floppy Main/Frame 
(includes power for drives 
and mainframe) from $365 


Write or call for our 
brochure which includes our 
application note: 
‘Building Cheap Computers’ 

INTEGRAND 

8474 Ave. 296 • Visalia, CA 93277 • (209) 733-9280 
We accept BankAmericard/Visa and MasterCharge 
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TRS-80 

CP/M 


S-100 BUS 

MICROCOMPUTER 
CONTROL PROGRAM 


USERS 


NOW, \OL CAN S/Wt AND ENHANCE VOI R MICRCKOMPl l ER 
ADDING HIGH PERFORMANCE 5'/4 FLOPPY DRINES. 


• Greather Storage and Reliability 

You will be delighted to add the Series 
80 drives to your system, since you 
can detiend on their high data reli¬ 
ability. greather storage and flexibility 
at the lowest price. 

* High Performance and Flexibility 
With the Series 80. you can record 
today in single (fm), tomorrow in 
double (MfM) or modified (mmfm ) 
densities, thus increasing your data 
storage as required by your changing 
data processing needs. 


•SINGLE HEAD ONLY S373 
- DOUBLE HEAD FOR $523 
• TWO DRIVE CABLE $ 23 


nS-Mi«iitfiSttiM IrUMUit 
M Itirii till 

cmiltiniBtMIttKiBirtil 

h|iUI tetntt Cmi 


. Experience 

Unidata s experience as a supplier 
of computer equipment means 
that state of the art technology 
and technical support are 
available to you. 

• Long Term Warraty 
The Series 80 drives are enclosed 
in an attractive case with regulated 
power supply and are backed by a 


six month warranty, addi¬ 
tional maintenance is avai¬ 
lable at a fixed rate. 
Limited Offer 
Order before December 31 
and receive a double sided, 
certified 40 track diskette 
absolutely free. 

Call now for immediate de¬ 
livery at <213) 413-2193 



Data To Help People ^ 

A Division of United Computer Services 

Suite 223, 1313 West 8th St., Los Angeles, CA 90017 
( 213) 483 -2193 ( 2 13 ) 644-7124 
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SPECIAL OFFERS FROM JOHN D. OWENS ASSOCIATES, INC. 


We are known for our prompt, courteous service. 

CALL ON US FOR: 

PRINTERS, CRT’s, MODEMS, MAINFRAMES, 
MEMORY, CONTROLLERS, FLOPPY DISKS, 
HARD DISK and COMPLETE SYSTEMS from ... 

TELETYPE • CENTRONICS • DEC • DIABLO • NEC 

• TEXAS INSTRUMENTS • HAZELTINE • INTERTEC DATA 

• NOVATIONS • U.S. ROBOTICS • TEI • IMS: INDUSTRIAL 

MICRO SYSTEMS • TARBELL • KONAN • PER SCI 
• SIEMENS • INNOTRONICS • FUJITSU • CDC • MARINCHIP 
• TRS-80 • PET • CROMEMCO 

NEW to theU.S.! 

Produced and widely used in England. 

COMPLETE CP/M BUSINESS PACKAGE. 

INCLUDES EVERYTHING FROM INVENTORY TO SALES SUMMARY. 
PROMPTS USER, VALIDATES EACH ENTRY, MENU DRIVEN. 

All Programs in BASIC for CP/M. 

Package includes 31 programs. Version 2: $750. 
Complete listing in BASIC also available: $300 

TO ORDER: We ship within 24 hours after receipt of certified check, money order or cash¬ 
iers check. Credit cards: add 4%. Personal checks: allow ten days. $12 shipping for ter¬ 
minals. $3 for memories and modem. New York residents include sales tax. Prices and 
availability subject to change without notice. 


— WE EXPORT TO ALL COUNTRIES— 
—OVERSEAS CALLERS USE(212) 448 6298 ONLY— 


JOHN D. OWENS ASSOCIATES, INC. 

12 SCHUBERT STREETAddress) 

STATEN ISLAND, NEW YORK 10305 

DAY, EVENING, WEEKEND, HOLIDAY CALLS WELCOME! 
(212)448-6283 (212)448-6298 

JUST ASK FOR TEfiltY 

We have no reader inquiry number. Please call or write. 





SPECIALIZING 

IN 

QUALITY 

MICRO¬ 

COMPUTER 

HARDWARE 

INDUSTRIAL 
EDUCATIONAL 
SMALL BUSINESS 
PERSONAL 


ELECTRONIC 

CONTROL 

TECHNOLOGY 

763 RAMSEY AVE. 
HILLSIDE. N.J. 07205 

(201) 686-8080 


BUILDING BLOCKS FOR 
MICROCOMPUTER SYSTEMS, 


2K ROM 2 K RAM 

3 SERIAL PORTS 1 PARALLEL PORT 


TABLE TOP MAINFRAMES 


POWER SUPPLIES, CPU’s, 
MEMORY, OEM VARIATIONS 


RACKMOUNT CARD CAGES 


The absolutely simplest, crudest, favorite method of ours is actual¬ 
ly a degeneration of the method of false position. It involves first 
writing the equation in the form f(x) = 0; then estimating (by what¬ 
ever means possible) a rough value of the desired root, and (VERY 
IMPORTANT) determining whether the estimated value is too high 
or too low. Armed with this knowledge, we chose the value of x at 
which we start our guessing game, the direction in which we modify 
our guesses, the step size between guesses, and a value of x before 
which it is safe to assume f(x) will cross zero. 

To attempt to clarify the above jumble of words (read it again, it 
might help) refer to Figure 2. 

We have written our equation in the form f(x) = 0, and have 
roughly sketched the shape of f(x) versus x. Roots occur at those 
points where the curve crosses the horizontal axis. From the sketch, 
it is apparent that a positive root occurs at 1<x<2. We can start the 
iteration at x = l, incrementing x by .1 after each iteration, and we 
can be assured that before x = 2, f(x) will have reversed its sign. 

We watch the sign of f(x) carefully and as soon as it changes, we 
reverse the direction of our iteration, cut the step size down, and 
change the boundaries between which we are iterating. In other 
words, we start knowing we are too low, we move up by x = .l in¬ 
crements until f(x) crosses zero (now we are too high), we reverse 
direction and cut down the interval. 

When f(x) crosses zero again we are now too low, but presumably 
much closer to zero since we have been taking smaller steps. Again 
we reverse the direction of our x increments and again reduce the 
step size. If this is repeated enough times we can bring f(x) arbitrarily 
close to zero. We watch the size of f(x) and when it becomes suffi¬ 
ciently small, we terminate the iteration. 

As an example, let us find the root of 



In Figure 3 the three component parts of f(x) have been plotted. 
Note that for values of x less than about ~n, f(x) is clearly negative, 
and for values of x greater than 0, f(x) is clearly positive. We will 
therefore iterate from x = —3.2 to x = 0 with a step size of .1. 

When f(x) crosses from negative to positive we will start the new 
iteration at the current value of x, let the new limiting value for x be 
the former beginning value, and change the step size to — yjo of the 
former step size, thus reversing the direction of iteration. Program 
ITERATE, which follows, illustrates the procedure. 

Statement number 13(3 steps up the initial iteration, starting at A, 
ending at B, with step size S. F is a counter that keeps track of the 
direction in which Z (f(x)) is going. It directs a continuation of the 
loop if Z<0 or if Z>0, depending on whether it is odd or even (see 
statement numbers 200, 210 and 240). 

When Z crosses zero, the direction of iteration is reversed, the in¬ 
terval is reduced, the limiting values (A and B) are altered, and F is 
updated (see statement numbers 230 and 260). The printout shows 
all the values of Z, the current value of F, and indicates whether the 
program is still in the loop (INEXT), or has reached statement num¬ 
bers 230 or 260. 

All this extra garbage was printed out as an aid to program de¬ 
velopment and it seemed like a good idea to leave it in for publica¬ 
tion. We recommend the reader delete 99% of it in his printout. 


r(x) 
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In the event that f(x) is a differentiable function, a very simple but 
far more sophisticated method is available. This is the well known 
Newton-Raphson method. Referring to Figure 4, let xi be the first 
rough guess at the root. A tangent to f(x) at Xi intersects the horizon¬ 
tal axis at X 2 and makes an angle A with the horizontal axis. From the 
figure it is apparent that 

tanA = f'(x,)= 

X, — X 2 

where f' (x) is the first derivative of f(x) with respect to x, and f(xi) is 
f(x) evaluated at xi. Solving for X 2 we obtain 
f(xi) 

X2 = xi — 

f'{Xl) 

and in general 

«Xn) 

Xn + 1 “ Xp 

f'(Xn) 

Using the same f(x) as before, namely 

f(x) = EXP(x) + COS(x) -x'^2 = 0 
we find by differentiation that 

f'(x) = EXP(x)-SIN(x)-2*x 



Program NEWTRAPH, presented below, illustrates this method. 
Two runs are shown, one starting at x = —2 (see statement number 
150) and the other starting at x = —10. Note the extremely rapid 
convergence. One caveat, however; if more than one root exists, the 
method will generally (but not always) converge on the nearest root. 
Under certain circumstances considerable difficulty might be en¬ 
countered in making the routine converge on the desired root.D 

Contact Dr. Adler at 10360 Flintlock Trail, Tucson, AZ 85715. 


PROGRAM LISTING 1 

15 RF.M 

RFMIIIIIIII Proornp ITERATE III 

30 REM 

40 PFMIIIIIIIIIII Version l.O IIII July 1979 IIllIII 
50 REM 

AO PFMIIIIIII-I Written bv - Alfred A. Adler Ph.D. IIII 
70 REM 

RO REM This nronrsni is an examnle of a tvnical iteration routine. 
90 PRM It is conceptuallv very sinnle, and represents a crude, 

100 RFM brute force technioue. It has the advantacre of havinq few 
110 PFM pitfalls for the unwary and almost always works. 

1?0 1 

130 F»l\A=-3.2\I5=0\S=.1 

140 ITAB(6) , ••Z“,TAB(16) , -F" . TAB ( 25) , -LOOP-Xl 
150 FOR X»A TO B .STEP S 
160 Z=EXP(X)+COS(X)-X~2 
170 1%12F8,Z, 

IBO IF ABS(Z)<=.00000001 THEN 290 
.190 ITAB{15),F. 

200 IF F/2=INT(F/2) THEN 240 
210 IF Z<0 THEN 270 
220 1TAB(25), ••230‘' 

230 B=A\A«X\S=-S/10\F=F+1\EXIT 150 
240 IF Z>0 THEN 270 
250 ITAP(25),“260" 

260 B=A\A=X\.S=-S/10\F=F+1\EXIT 150 
270 ITAB(25) , "HFXT’ANEXT 
2B0 IF,S, 

290 1TAR(25),"X = ",X 

PFADY 

PUN 


7. 

F 

LOOP 

-11.19753200 

1 

NEXT 

-10.5640B600 

1 

NEXT 

-9.94020540 

1 

NEXT 

-9.32593500 

1 

NEXT 

-8.72141230 

1 

NEXT 

-8.126R6670 

1 

NEXT 

-7.54261520 

1 

NEXT 

-6.96905860 

1 

NEXT 

-6.40667580 

1 

NEXT 

-5.85601720 

1 

NEXT 

-5.31769800 

1 

NEXT 

-4.79238970 

1 

NEXT 

-4.28081160 

1 

NEXT 

-3.78372100 

1 

NEXT 

-3.30190320 

1 

NEXT 

-2.83616100 

1 

NEXT 


CP/M® SOFTWARE TOOLS 

NEW ED-80 fEXT EDITOR 


ED-80 offers 8 refreshing new approach for the creation and editing 
of program and data files conversationally-and it saves you money. 
Its powerful editing capabilities will satisfy the most demanding profes¬ 
sional—yet it can still be easily used by the inexperienced beginner. 

Look at These Outstanding Features: 

■ FULL SCREEN window displays with forward and backward 
scrolling for editing your data a page-at-a-time, rather than 
line-by-line. 

■ Provides you with all the features found on the large main¬ 
frame and minicomputer editors, such as IBM, UNIVAC, 
CDC, and DEC. 

■ Commands include forward or backward LOCATE. CHANGE, 
and FIND; and INSERT, DELETE, REPLACE, APPEND, 
SAVE, PRINT, WINDOW. MACRO.TABSET, SCALE, DUMP, 
and others. 

■ Compatible with existing CP/M edit and text formatted 
files, witfi CBASIC, and with Microsoffs MBASIC, FORTRAN, 
COBOL, and ASSEMBLER. 

■ CHANGE commands allow you to make conditional changes 
and to use variable length strings. 

■ Designed for CP/M and derivative operating systems, in¬ 
cluding LIFEBOAT, CDOS, IMDOS, DOS-A, ADOS, etc. 

■ GET and PUT commands for concatenating, moving, dup¬ 
licating, and merging your edit files on the same or differ¬ 
ent diskettes. 

■ Provides you with fast memory-to-memory COPY com¬ 
mands. and an intermediate buffer for copying lines over- 
and-over. 

■ Repays your initial investment many times over with unique 
time-saving editing capabilities. 

■ Saves your last LOCATE. CHANGE. FIND, and APPEND 
command for easy re-execution. 

■ Simple line-oriented commands for character string editing. 

■ Automatically displays the results of every edit command 
for your verification. 

■ Single keystrokes for your most commonly used commands. 

■ Safeguards to prevent catastrophic user errors that result 
in the loss of your edit file. 

■ INLINE command for your character-oriented editing. 

■ Designed for today's high speed CRT’s, video monitors, 
and teletypewriter terminals. 

■ Thoroughly field tested and documented with a compre¬ 
hensive User’s Manual and self-instructional tutorial. 

And remember - in today’s interactive programming environment 
- your most important software tool is your text editor. ED-80 is 
already working in industry, government, universities, and in personal 
computing to significantijf cut program development time and to 
reduce high labor costs. Why not let ED-80 begin solving your text 
editing problems today? ORDER NOW and well pay the postage! 

Mail to: SOFTWARE DEVELOPMENT & TRAINING. INC. 

RO. 00x4511, Huntsville. AL 35802 
ED-80 is protected by copyright and furnished under a paid-up license 
for use on a single computer system. 
rH Please send additional information. 

[U Send Diskette. User’s Manual and paid-up license. $99.00 

Specify SINGLE DENSITY Disk Make/Model. Size. Hard/Soft Sectored 

Make/Model_ □ 8" or □ 5" □ HS or □ SS 

n Send User's Manual (credited on purchase of paid-up license). $ 10.00 

Q Check or Money Order enclosed for. $_ 

Please charge my credit card: □ VISA □ Master Charge 

Card No._ Bank No._Exp. Date_ 

NAME , _ 

ADDRESS __ 

CITY_STATE_ZIP_ 

SIGNATURE_PHONE_ 

C-2 


SOFTWARE DEVELOPMENT & TRAINING. INC. 
Post Office Box 4511 — Huntsville, Alabama 35802 

Dealer Inquiries Welcomed 
® CP/M is a trademark of Digital Research 
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ADVANCED BUSINESS 
SOFTWARE FOR THE TRS-80 

* FORECASTING * PRODUCTIVITY ANALYSIS 

* CAPITAL INVESTMENT * FINANCIAL SIMULATION 

* RISK ANALYSIS * U.S. MACRO MODEL 

APPLIED ECONOMIC ANALYSIS produces 
advanced business planning software for 
those who need today's most powerful 
management science techniques. 
Because we have maintained a user 
oriented approach, these advanced 
analytical techniques can be used by non¬ 
experts. 

The current software ranges from $50 - 
$200 and is used by business today in the 
U.S., Canada, Australia and Europe. 

Your computer is more than an automated 
accounting machine — it is also a 
tremendous tool for providing you with 
decision making information. 

Call or write for complete Information. 
APPLIED ECONOMIC ANALYSIS, 4005 
Locust Ave., Long Beach, CA 90807. 
(213) 424-3652. 


CIRCLE INQUIRY NO. 6 


DISK DRIVE WOES? PRINTER INTERACTION? 
MEMORY LOSS? ERRATIC OPERATION? 
DON'T BLAME THE SOFTWARE! 



Power Line Spikes, Surges & Hash could be the culprit! 
Floppies, printers, mennorY & processor often interact! 

Our unique ISOLATORS eliminate equipment interaction 
AND curb damaging Power Line Spikes, Surges and Hash. 
*ISOLATOR (ISO-1 A) 3 filter isolated 3-prong sockets; 
integral Surge/Spike Suppression; 1875 W Maximum load, 

1 KW load any socket . $54.95 

*ISOLATOR (ISO-2) 2 filter isolated 3-prong socket banks; 
(6 sockets total); integral Spike/Surge Suppression; 

1875 W Max load, 1 KW either bank. $54.95 


♦SUPER ISOLATOR (ISO-3), similar to ISO-1 A 

except double filtering & Suppression .... $79.95 

♦ISOLATOR (ISO-4), similar to ISO-1 A except 

unit has 6 individually filtered sockets .... $93.95 

♦ISOLATOR (ISO-5), similar to ISO-2 except 

unit has 3 socket banks, 9 sockets total . . . $76.95 

♦CIRCUIT BREAKER, any model (add-CB) Add $ 6.00 
♦CKTBRKR/SWITCH/PILOTany model 

( CBS) . Add $11.00 

PHONE ORDERS 1-617-655-1532 

Electronic Specialists, Inc. 


171 South Main Street, Natick. Mass. 01760 


Dept. 


-2.38730300 

1 

NEXT 

-1.95613270 

1 

NEXT 

-1.54343590 

1 

NEXT 

-1.14996940 

1 

NEXT 

-.77644800 

1 

NEXT 

-.42353280 

1 

NEXT 

-.09181830 

1 

NEXT 

.21817960 

1 

230 

.21817960 

2 

NEXT 

.1P817000 

2 

NEXT 

.15793920 

2 

NEXT 

.12748768 

2 

NEXT 

.09681586 

2 

NEXT 

.06592410 

2 

NEXT 

.03481286 

2 

NEXT 

.00348255 

2 

NEXT 

-.02806637 

2 

260 

-.02806637 

3 

NEXT 

-.02490162 

3 

NEXT 

-.02173910 

3 

NEXT 

-.01857875 

3 

NEXT 

-.01542058 

3 

NEXT 

-.01226458 

3 

NEXT 

-.00911078 

3 

NEXT 

-.00595918 

3 

NEXT 

-.00280975 

3 

NEXT 

.00033752 

3 

230 

.00033752 

4 

NEXT 

.00002287 

4 

NEXT 

-.00029177 

4 

260 

-.00029177 

5 

NEXT 

-.00026030 

5 

NEXT 

-.00022884 

5 

NEXT 

-.00019738 

5 

NEXT 

-.00016590 

5 

NEXT 

-.00013446 

5 

NEXT 

-.00010299 

5 

NEXT 

-.00007152 

5 

NEXT 

-.00004004 

5 

NEXT 

-.00000860 

5 

NEXT 

.00002287 

5 

230 

.00002287 

6 

NEXT 

.00001972 

6 

NEXT 

.00001658 

6 

NEXT 

.00001342 

6 

NEXT 

.00001028 

6 

NEXT 

.00000713 

6 

NEXT 

.00000398 

6 

NEXT 

.00000084 

6 

NEXT 

-.00000231 

6 

260 

-.00000231 

7 

NEXT 

-.00000196 

7 

NEXT 

-.00000166 

7 

NEXT 

-.00000135 

7 

NEXT 

-.00000105 

7 

NEXT 

-.00000073 

7 

NEXT 

-.00000039 

7 

NEXT 

-.00000009 

7 

NEXT 

.00000022 

7 

230 

.00000022 

8 

NEXT 

.00000020 

8 

NEXT 

.00000018 

8 

NEXT 

.00000016 

8 

NEXT 

.00000014 

8 

NEXT 

.00000001 


X * -.97110725 

READY 




RYF 


PROGRAM LISTING 2 

m REMXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
?n REM 

30 REMXXXXX Prooram NEWTRAPH XXX 

40 REM 

50 REMXXXXXXXXX Version 1.0 xxxxxxx July 1979 XXXXXXXX 
60 REM 

70 REMXXXXXXXX Written by Alfred A. Adler Ph.D. XXXXXXX 
80 REM 

90 REM This proaram illustrates the use of the Newton-Raphson method 
100 REM for findina a root of an equation of the form f(x) ■ 0, 

110 REM where f(x) is a differentiable function. 

120 REM Note that this method, although quite simple, is considerbly 
130 REM more sophisticated than a brute force iteration. It contains 
140 REM a few more pitfalls but converges very much faster. 

150 X—2 
160 N*0 

170 1TAB(6),“T",TAB(16).’N" 

175 I 

180 7 . - EXP(X)+COS(X)-X'2 

190 Z1 » EXP(X)-SIN(X)-2*X 
200 T=X-Z/Z1 

210 l«kl2F8,T,\lTAB(15) ,N 

220 IF AR.S{T-X) <».00000001 THEN, 260 

230 X=T 

240 N«N+1 

250 GOTO IRO 

260 1“X « ".T 

READY 

RIJN 


T N 

-1.15141260 0 

-.98088510 1 

-.97114021 2 

-.97110727 3 

-.97110726 4 

X » -.97110726 

READY 
150 X=-10 
RUN 

T N 

-4.81707900 0 

-2.14682000 1 

-1.18729450 2 

-.9R47R450 3 

-.97117152 4 

-.97110728 5 

-.97110726 6 

-.97110726 7 

X - -.97110726 

READY 
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ALPHA WORD 

TM 

ALPHA MICRO MENU DRIVEN WORD PROCESSOR 





LIST PREPARATION FUNCTIONS 1 

A 

CREATE 

NEW LIST 

B • 

ADO 

NEW RECORD TO LIST 

C 

CHANGE 

RECORD IN LIST 

D - 

DELETE 

RECORD IN LIST 

E 

PRINT 

LIST 

F 

ERASE 

LIST 

G 

SPECIAL 

LIST FUNCTIONS 

L. 


J 


DOCUMENT PRINTING FUNCTIONS 
A - FORMATTED/INSERTS FROM ALL FILES 
B - FOPMATTED/STD. PARA. INSERTS ONLY 
C - FORMATTED/NO INSERTS 
D - UNFORMATTED 

OTHER PRINTING FUNCTIONS 
E - LIST 

F STD. PARA.. UNFORMATTED 
G - STD PARA.. FORMATTED 



r 



BACKUP AND UTILITY FUNCTIONS 


A 

BACKUP 


B 

CHANGE SIZE 


C 

- RENAME 


D 

- DIRECTORY 


E 

COPY 



- CONVERT VUE FILE TO 
DOCUMENT FILE 



ALPHA WORD is a complete menu driven word processing system for the Alpha Micro AM-100 computer. 

The Document and Standard Paragraph processors have the main features of Alpha Micro’s VUE text processor, including line Insert and delete, word 
insert and delete, page skipping, global search and replace, automatic linefeed at the end of the line, and block move, copy and delete. Your text is 
interactively stored on disk to ensure system reliability. 

The List processor design is a general linked list with user defined data items and data item keys. List items may be merged with document or standard 
paragraph files. 

Printing functions include right justification with proportional spacing, bold face typing, underlining, super/sub scripting, centering, file merging with both 
standard paragraph and list files. Printers fully supported include the Qume, NEC Spinwriter, Diablo, and TI-810. 

The users manual for ALPHA WORD is written in such a manner that your secretary can easily learn the system in a few hours. This is possible through 
the use of extensive examples and an easy to read style. 

ALPHA WORD may be used on any hard or floppy disk system. ALPHA WORD software is shipped on an 8 inch floppy disk in standard or AMS format. 
Demonstration disks, including users manual, are available for $35 or users manual separately for $15 each. 

Basic callable assembly language routines included with each ALPHA WORD order (demo or full system) Include routines to perform the following func¬ 
tions; 1) U(^er case, 2) Sleep terminal, 3) Free disk blocks, 4) Current unit number, 5) Generalized line input routine, 6) Basic file renumbering (in¬ 
cludes GO TO #, IF/THEN #, and GOSUB # renumbering), and 7) Terminal driver for Soroc IQ 140 translating user define keys to ALPHA WORD or 
VUE control codes. 


ALPHA WORD software has been reduced by popular demand to 


$600 
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OBERHOLTZER COMPUTER ENGINEERING • 1217 Ynez Avenue, Redondo Beach, California 90277 - Phone (213) 378-4096 
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Accounting Problems? 

If you have a Micropolis Computer 
System (or if you are considering a 
Micropolis) we can help. 

DATA MASTER 

GENERAL LEDGER SYSTEM 

Innovative • Efficient • Affordable 
Tested and Proven in the Marketplace 

• Instant trial balance available on every entry; all 
report features include month-to-date, year-to- 
date, last month and last year totals for com¬ 
parative analysis. 

• Many automatic functions and validations usually 
available on much larger systems. 

• Only $150.00. Cost includes floppy disc, test 
chart of account, and simple, step-by-step instal¬ 
lation and operator training manual. 

Write or call (collect for more information: 

jTLiiw master 

RO. Box 88 

1 VTi 1 1 1 1 Hamburg, lA 51640 

A " (712) 382-2738 




REVOLUTION 


By Merl Miller with Ed Uecker 

Can computers think? We’ve addressed this problem on a 
number of occasions and the answer always seems to be an em¬ 
phatic “Maybe!” At the center of the controversy is a fund^jjierjtal 
question, “What is intelligent thought?” Computers can be pro¬ 
grammed to simulate thought and response but are they actually 
thinking? A great number of computers have been programmed to 
solve problems in a given area through a trial-and-error program 
with which the machine simply responds to random variables. In 
order to actually say that a computer can think, it would be 
necessary for the computer to have the ability to communicate by 
both initiating and responding to communication. 

So, the first consideration is language which, in the case of the 
computer, is binary arithmetic. Instruction and execution operate on 
the simple on/off mode of the computer circuits. This machine lan¬ 
guage is the method of symbol and pattern recognition which per¬ 
mits the machine to “think” — that is, to make computations and 
solve problems. 

If we use a compiler we can broaden the machine’s capabilities to 
handle a wider variety of more complex problems and responses. It 
is, essentially, very much the same way we teach a baby to talk. We 
take the “unit,” supply it with a language and, by expanding the 
language and developing the ability to conceptualize, we give the 
baby the ability to solve even more complex problems. 

The two paths of teaching a computer and teaching a baby divide 
at the point where the young child begins to process new Informa¬ 
tion, at random, from out of the environment. This appears to be the 
critical factor in teaching a computer to “think” or “reason.” We 
can teach both baby and computer a language or symbol system, 
but beyond that point factors of environment, self-preservation, 
morality and hundreds of other “human values” may enter into the 
process — factors which would not affect or enhance the computer’s 
ability to compute and respond. 

The classic example of how a computer can be taught to simulate 
language and intelligent thought is Professor Joseph Weizenbaum’s 
MIT Project, “Eliza.” Eliza has been programmed to simulate the 
responses of a psychiatrist within certain parameters; a typical run 
might look like this: 

PLEASE TELL ME YOUR PROBLEM 

I’m feeling depressed 

HOW LONG HAVE YOU BEEN FEELING DEPRESSED? 

Ever since my mother left me 

TELL ME MORE ABOUT YOUR FAMILY 

My father is very strict 

PLEASE GO ON 

Last night I dreamed he spanked me 

WHAT WOULD IT MEAN TO YOU IF HE SPANKED YOU? 

Didn’t you ever get spanked? 

WE WERE DISCUSSING YOU, NOT ME 

You’re just a dumb machine, anyway 

DO COMPUTERS FRIGHTEN YOU? 
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Now, a number of people might say, “Aha, that computer is think¬ 
ing. . .see how it responds!?!” But, alas, it is not thinking at all. What 
seems like an actual exchange between psychiatrist and patient is not. 
Eliza has been programmed, using a simple system of patterns that 
contain key words to which she responds in certain ways — much 
like we would train a dog. Whenever Eliza hears, “I am. . .”, she 
responds, “How long have you been. . .?” and fills in the end of her 
question with the end of the patient’s original statement. 

Professor Weizenbaum has programmed Eliza to respond to a 
great number of questions with particular answers. With the addition 
of a voice simulator and lifelike, “Disneyland”-type mannequin, 
Eliza could easily simulate a psychiatrist. But, we still encounter the 
same basic problem we had in comparing computers and babies — 
the inability to conceptualize and respond to anything outside of a 
finite pattern of variables. The following exchange would be every bit 
as likely as the first: 

PLEASE TELL ME YOUR PROBLEM 

I am green 

HOW LONG HAVE YOU BEEN GREEN? 

My mother 

TELL ME MORE ABOUT YOUR FAMILY 

Everyone eats worms 

WHO, IN PARTICULAR, CAN YOU THINK OF? 

You 

WE WERE DISCUSSING YOU, NOT ME 

Peanut butter is good for your ears 

PLEASE GO ON 

You stupid machine! 

DO COMPUTERS FRIGHTEN YOU? 

Because the programmed information is fragmented, Eliza does 
not really “understand” what is going on here. She merely responds 


in a predetermined manner to the key words. If Eliza does not hear a 
key word in a statement, she simply responds, “Please go on.” So, 
Eliza may reply “Please go on” to a perfectly reasonable, or impor¬ 
tant, question or statement and respond, “Who, in particular, can 
you think of?” upon hearing the key word “everyone” in the 
sentence, “Everyone eats worms.” In short, Eliza cannot tell the dif¬ 
ference between rational response and total gibberish. She is like a 
baby who has acquired certain words and can respond to certain 
symbols or situations, but cannot respond intelligently to anything 
outside her sphere of experience or programming. 

Professor Weizenbaum designed Eliza to point out how little a 
machine needs to know to appear competent. But the programming 
also points out the fact that the machine only responds. It does not 
think, nor understand what you are saying. A computer simply 
responds to the numerous variables found in humans as a race but, 
especially, no/to the even more numerous individual quirks of opin¬ 
ion, personality, ignorance, insanity, etc. 

Because we do not yet understand exactly what the physical 
mechanisms are behind the human ability to think and reason, we 
are still at an impasse with the question we led off with, “Can com¬ 
puters think?” Since we don’t yet understand how man thinks, and 
since computers are an extension of man’s understanding of his 
own abilities (highly refined in terms of order and speed), we must 
assume that when man discovers how it is that he thinks, he may dis¬ 
cover a way to program computers to think and react intelligently. 

Man, in many ways, is the intellectual inferior of the computer. 
The machine is certainly better organized and the computer’s 
memory is almost infinitely expandable. It is without a doubt, 
though, that before we can learn to program a computer to make the 
kind of self-initiated changes that take place in man and allow him to 
sharpen his intellect and judgement, we will have to discover the 
“nature” of the mechanisms that allow these developments to 
occur in man.D 

If you have any opinions, ideas or suggestions relating to the 
theme of this column, contact Merl Miller at 30 N. W. 23rd Place, 
Portland, OR 97210. 


Low Power 32K RAM for Heath® 
H8 computers 

DG-32D 32K RAM FEATURES: ($479 


Plugs into Heath® H8 Computer 

Ready to use. Fully assembled, tested & burned in 

Operates with existing Heath memory 

i> Protected Memory Output Buffers in the event of 
Address error. 

Utilizes popular 4116 RAM devices 

Memory Address DIP switch changeable 

Arranged as 4 Independent 8K Blocks 

Low Power Consumption: Less that 6 watts, typical 

Transparent Refresh 

One year guarantee 

Compatible with all current H8 peripherals. 


D®G Electronic Developments Co. brings you a totally 
compatible, fully assembled and tested 32K RAM for 
Heath® H8 computers. The DG-32D has less than 6 watts 
power consumption. This allows you to add a full 32K 
bytes of Random Access Memory without taxing or re¬ 
placing your computer’s power supply. Engineered to 
plug-in and run without any user modifications, the DG- 
32D can be used with or without existing H8 RAM without 
modification. Protection of the memory output buffers is 
provided in the event of assigning two blocks to the same 
address space. The DG-32D is the ideal answer to expan¬ 
sion of the Heath H8 computer... Low power consump¬ 
tion, low price, high capacity, total engineering and exact¬ 
ing production methods. 


Heath® and H8 are registered trademarks of the Heath Corporation, Benton Harbor, Michigan. 

ELECTROIMIC 
DEVELOPMENTS CO. 



Ordering Information: DG-32D RAM available only from DG Electronic 
Developments Co., P.O. Box 1124, 1827 South Armstrong, Denison, Texas 
75020. Check, money-order, VISA or Master Charge, Phone orders accepted 
on charge orders. NO COD’s. Foreign orders add 30%. Texas residents add 
5%. For VISA or Master Charge orders call 214-465-7805. $479.00 freight 
prepaid. 
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The Comprint 91Z printer. 
]\o one else can match 
onr speed;onr print 
qnality; onr qniet 
operation; or onr 
reliahility. ]\ot for 
$660they can^t. 


Our Comprint 912 is 
the best printer for 
the money. 

Period. Any 
printer f 

that can y 

match our 
price 
can't 

even begin \ 
to match our 
performance. 

And any printer 
that boasts perfor¬ 
mance like ours doesn’t 
even come close to our 
price. No matter what 
your application; com¬ 
puter reports, listings, 
CRT hard copy, message 
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CRT hardcopy is an excellent 
application for the Comprint 912. 


receiving, scientific/ 

_ industrial data 

yjpg logging, or any- 
thing you can 
" think of, the 
Comprint 912 
is the perfor¬ 
mance leader in 
printers under 
$ 1000 . 

First consider 
our perfor¬ 
mance. 


The Comprint 912 prints nearly 3 
lines eveiy second. 

Speed. 

At 225 
characters 
per second 
(170 LPM) 
the Com¬ 
print 912 
is up to 4 
times faster 
^' than impact 
printers costing hun¬ 
dreds of dollars more. 
With our printer you 
don't waste time and 
money waiting for your 
print-out. 

Print Quality. 

Our 9x12 matrix pro¬ 
vides sharp, crisp 
characters. Compare 
that with our competi¬ 
tion. Their very best is a 
9x7 matrix, which 
means no lower case 
descenders and 
cramped letters. With 
the Comprint 912 you 
don't have to put up 
with the irritation of 
fuzzy, hard to read 
computer printing. This 
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xceptional print quality in 
ly by the Comprint 912 in 
nless reliability, 6 month 
ral lei I/O and 8 1/2“ ujide 


offer a 6 month warran- 
7 ty, twice the industry 
standard. The key to all 
this superior perfor- 


been shipped to happy custc mance is our Special 


Computer Printers International; Inc. 

340 E. Middlefield Rd. 

Mountain View, California 94043 
415 969-6161 


need a plain bond 
paper copy just run 
your Comprint 912 
printout through your 
plain bond copy ma¬ 
chine and you've got it. 
Even though our paper 
is special; it's available 
everywhere; from your 
dealer or distributor; or 
from us. 

Now consider our 
price. 

The Comprint 912. 

$660 with parcdlel 
interface; $699 with 
serial interface. 

We could talk about 
our other advantages; 
like our 80-character 
lines on 8-1/2" wide pa¬ 
per; or our compact; 
light-weight size; and 
the fact that the Com¬ 
print 912 has no ribbons 
to mess with; no chemi¬ 
cals; nothing to add but 
paper. 

But you have to see 
for yourself. Before you 
buy any printer insist 
on seeing the Comprint 
912; the performance 
leader at your local 
computer store or in¬ 
dustrial distributor. Or 
contact us for a de¬ 
scriptive brochure; a 
sample print-out; and 
applications literature. 


GOflippinr 

The performance leader. 


The superior print quality provided 
by the Comprint 912 is obvious in this 
actual size sample. 

means increased prod¬ 
uctivity. And because 
the Comprint 912 makes 
better originals; our 
originals make better 
Xeroxes. 

Quiet Operation. 

Most computer 
printers are irritat¬ 
ingly noisy. They can 
disrupt concentration 
and reduce the effi¬ 
ciency of anyone work¬ 
ing near them. They're 
noisy because they're 


The Comprint 912 is quiet because it's 
electronic not mechanical. 

impact. The Comprint 
912 has no mechaniced 
print head banging on 
the paper. It's elec¬ 
tronic. It's quiet. 

Reliability. 

Since the Comprint 
912 prints electronically 
rather than mechani¬ 
cally like ordinary im¬ 
pact printers; we have 
fewer moving parts and 
less vibration. The 
Comprint 912 has fewer 
things to go wrong and 
less wear. That's why we 


Fewer moving parts in the Comprint 
912 mean greater reliability. 


paper. This eduminized 
“silver paper" works just 
like ordinary paper. It 
won't fade or discolor 
and actually costs less 
than plain paper and 
one time ribbons. For 
the vast majority of 
printing applications 
it's just plain better 
than plain paper. Espe¬ 
cially when you con¬ 
sider the hidden costs 
of plain paper printers 
due to their inferior per¬ 
formance compared to 
the Comprint 912. And 
on those rare occasions 
when you really do 
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8" Disk Drives ‘ 


4 Jjf Cabmet with irm and Power Supply. : 

lyH Tarbell Floppy Disk Interface, a^mbled & tested, 

♦ t CP/M* Disk Operating System. 

♦ 1 Tarbell basic; 

♦ All Cables and Connectors. 

♦ Complete User Documentation. 

♦ Fully Factory Assembled and Tested. 

Price.... $1888.00 

CP/M is a product &f Digital Research Corp. 


/ 950 DOVUEN PLACE. SUITE B 
CARSON. CA 90746 
(213) 538-4251 ♦{213) 538-2254 
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^ Here’s $395 worth of convenience for anyone 
^working with digital systems. Carry it 

anywhere in a pocket, valise or toolkit to enter 
and retrieve data, run diagnostics, change 
constants, test data links, etc. 


Look at Its facilities: 

? #Transmits 128 
\ ASCII codes 
• Can display last 30 
characters received 
•Displays full 
64-character ASCII 
set on clear 16- 
segment LEDs 
•25-line RS232/C 
compatible interface 
I •Single 5V supply 
required at400mA 

• 110 or 300 baud 
transmission selectable 
• Parity codes, stop bits 
settable to your standard 
•Obeys bell, cursor and 
data format control codes 
^ ^ Phone or write us for more details now: 
. ', GR ELECTRONICS LTD; 

.c- 1640 Fifth Street, 

Santa Monica, CA 90401. 
Telephone: (213) 395-4774. 

Telex: 65-2337 (BT Smedley SNM). 





By Roger Garrett 
Contributing Editor 


SPATIAL INFORMATION IN AUDIO OUTPUT 

Many of the popular personal computers now come equipped 
with the ability to make sounds. Some can just beep; others can pro¬ 
duce a wide variety of individual tones; and others can even produce 
four-part music, that is, four different tones with unique waveforms 
simultaneously. There is a system that allows you to record music or 
speech on its cassette and play it back over a speaker under pro¬ 
gram control. The Texas Instruments microcomputer even has a 
voice output option based on their Speak-and-Spell device. 

Each of these devices adds a unique dimension of information 
output. Yet there is an aspect to these sounds which all of the manu¬ 
facturers seem to have overlooked which can add an important ele¬ 
ment of realism to the sounds. When you place a high fidelity stereo 
record on your home stereo system, turn it on, and then sit back to 
enjoy the music, a very crucial feature of the sound that makes it 
sound real is the fact that the sound is stereophonic; it appears to 
originate from somewhere “out there” in the room, in front of you 
or behind you, up over your shoulder or down in the basement. You 
perceive spatial information along with the music. 

It is precisely this spatial information which is missing from the 
sounds produced by today’s personal computers. Yet it should not 
be too difficult to add this missing element. I will show here one 
possible method. 



First we need to understand how we perceive the distance and 
direction of a sound source. Here is an overhead view of a sound 
source (perhaps a bee buzzing by) and a listener. The bee is a given 
distance from the listener and the line connecting the bee to the 
center of the listener’s head makes an angle with the straight-ahead 
line through the listener’s head. 

The listener can perceive this distance and angle because the 
sound information received by his two ears are slightly different. The 
sound at the right ear will be slightly louder, so the brain perceives 
both a general sound intensity and a sound intensity differential be¬ 
tween the two ears. 
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’... dollar spent for doHar 
earned, the software 
purchased from the 
Software Store has been 
our most profitable and 
cost justified." 


George Brown 
Allied Computer Services 
Huntington WV 


The Software Store 

706 Chippewa Square 
Marquette Ml 49855 
(906) 228-7622 
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Why reinvent the wheel? The Software Store supplies 
complete program systems written in easy to use Micro¬ 
soft BASIC for Radio Shack Model II, Altair/MITS, TEI, 
Cromemco, North Star, Processor Tech, Altos, Ohio 
Scientific, Billings, IMSAI, Digital Micro Systems and 
other Z80 €r 8080 based computers. Our growing family 
of products is divided into three categories: application 
utilities, systems and system utilities. 

The application utilities are the basic building blocks 
for application program systems. Almost every applica¬ 
tion can be made of a key-to-disk data entry segment, a 
file edit segment, a sort/merge segment, a record selec¬ 
tion segment and a report S file update segment. These 
functions are carried out by the ENTRY, EDIT, SORT, 
SELECT and REPORTS systems, respectively. Applica¬ 
tion utilities consist of two programs: one for interactive 
task definition and the other for task execution. Once 
defined, a task may be executed any number of times 
or easily revised. 

Application utilities permit rapid solutions to satisfy 
each user's unique requirements. Many first time com¬ 
puter users have built respectable application systems 
using our utilities and self instructive documentation. 
Computer stores and consultants utilize our products 
to generate custom systems for their clients. Because 


of the flexible and interactive design of the task defini¬ 
tion programs, previously defined systems can be easily 
revised to meet changing needs. 

The systems are complete packages for a specific appli¬ 
cation. Systems are fabricated from application utilities 
together with application specific programs. For 
example, our Accounts Receivable System utilizes the 
ENTRY, EDIT, SORT, SELECT and MWP systems along 
with six special billing system programs. 

The MWP system is a complete word processing sys¬ 
tem with flexible user defined "name £r address" files. 
The "name and address" information and date can be 
inserted throughout a document. The documents might 
be reports, manuals, mailing labels, letters or legal 
documents. 

The system utilities include programming tools such 
as the Program Map BASIC cross reference program 
along with general utilities such as the Disk Fix file 
recovery program, the Disk Copy (ID Ef 2D) diskette 
copy program, the TX-RX file transfer and media con¬ 
version programs and the CATALOG diskette library 
index program. 

To find out more about our growing family of software 
products, contact your local computer dealer for a 
demonstration or contact us. 








PET • PET • PET • PET • PET • PET • PET • PET • PET • PET • PET • PET • PET • PET 


APPLCf 

NflTE lUnK FOOD!! 

Finally your Apple II or Apple Plus can have low 
cost Business and Professional Software worthy 
of its Great Capacity and Quality. Ask your local 
Dealer about our Software Products. 

° BASIC Teaching Programs 

°Word Processing & Office Management 
° Business Payroll & Accounting 
° Scientific & Professional Systems 
Medical, Dental & Legal Systems 

-AVAILABLE FROM 650 DEALERS WORLDWIDE- 

For Product Information or your nearest Dealer 
please write or call. 

ciiARicf mnnn & nfiociiiTEf 

Micro Software Division 
7594 San Remo Trail 
Yucca Valley, California 92284 
(714) 365-9718 
Dealer Opportunities Available 
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PET PRODUCTS f 

Programs — Workbooks ^ . 

^ for Floppy Disk — for Cassette ^ | 


See your 
Dealer 




OMl«r 

L I Inquiries 

Invited 


Put your PET to work! 


T I S 


PROGRAMS 

SW-1* MAILS mailing list system 
SW-r CHECKBOOK record 


WORKBOOKS 
WB-1 Getting SUrled with Your PET $3 
WB-2 PET String end Array Handling $3 


SW-3‘ ACCOUNTS keep track of wr>o owes you how much Q^*Phlea 

SW-4 MEOIT create and maintain data files Caaaette I/O 

SW-S* CALENDAR appointments, meetings at a glance ^ ^wK*^** 

v\rc5*o Pc I Control cod Logic 

'These programs are special purpose data base management systems They all can: 

• Sort numeric or string fieids 

• Select based on numeric or string («) 

• Select based on substring match 

• Select based on range of entry number 

Prices: $9.90 each for programs using cassette storage for data 
$12.95 each using sequential floppy disk storage for data. 
Price lr>cludaa 40 - 60 page Inatructlon manual 
Add $2.00 for shipping and handling tI8 

P.O. Box 921. Dept lA 
Loe Alamos. NM 87S44 


95 

95 u 


Money back guarantee 


On bank card orders, give all numbers 
PET is a trademark of Commodore Business Machines 
» PET s PET • PET s PET s PET s PET s PET s PET s PET s PET s PET s PET • PET • 


a 

PET 


Since sound is actually a stream of waves propagated through the air 
at a known speed (approximately 331 meters [1087 feet] per second) 
we can see that a given sound will arrive at the right ear a short time 
before it gets to the left ear. The brain perceives this phase differential 
and determines the direction and distance to the sound source. 

Now let’s assume we have a sound source of known Intensity at a 
known distance and angle relative to the listener. Since we also 
know the distance between the ears of the listener, the speed of 
sound In air, and the fact that the intensity of sound decreases pro¬ 
portionately to the square of the distance between the source and the 
receiver, we can easily calculate the intensity of the sound that will 
arrive at each ear as well as the difference In time that it takes the 
sound to arrive at each ear. 



Since the world Is not two-dimensional as implied in the 
preceding figure, we really need one more piece of information to 
specify the position of a sound source. We can do this by adding 
one more angle to our calculations. 

The position of the source is then defined by two angles, one 
measured from the positive Z axis towards the positive X axis and the 
other measured from the XZ plane towards the positive Y axis, and a 
distance. The results of the calculations are the same as for the two 
dimensional world, i.e. the sound intensity at each ear, the phase dif¬ 
ference (expressed in seconds) and an indicator of which ear 
receives the signal first. 



All we need to do now is show how all this can be done by computer 
so that the computer can add spatial information to any given sound 
so that the listener hears it coming from position in space. 

Let’s assume we are running an aircraft simulation in which we 
are engaged in a dogfight with another airplane and that we have a 
piece of hardware that, produces an airplane sound. At any given 
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A little 



Vector GraptiK 
computer 


Picture if you will, 
an office machine that 
relieves routine paper¬ 
work, speeds the flow 
of information, keeps 
up with your growing 
volume of accounting 
procedures, analyzes 
difficult sales or engi¬ 
neering data and has 
ready at a moment’s notice 
any information you need 
for your business decisions 
— totally up-to-date. 

And what if this office ma¬ 
chine manages your corres¬ 


pondence — letter per¬ 
fect every time no matter 
how many times you change 
your mind, generates 
manuals, proposals, mail¬ 
ing lists and any other re¬ 
petitious documents but costs 
less than the average office 
copy machine? 

We know you’re going to say 
“if it’s that efficient, cuts our costs, 
increases our productivity then 
what are we waiting for?” Your 
competition won’t. 

Call for your nearest authorized 
dealer - (213) 991-5740. 


a long way 


VeclCH <rapkc !nc 


31364 Via Colinas, Westlake Village, CA 91361 


Taking Care of Business 
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INTEGRATED 
ACCOUNTING SYSTEMS 


****************************************** 


GENERAL LEDGER 
PAYROLL 

ACCOUNTS RECEIVABLE 
ACCOUNTS PAYABLE 
ORDER ENTRY 
INVENTORY 


TECHNICAL SUPPORT AVAILABLE 
FOR END USERS AND DISTRIBUTORS. 


Available on 8080 and z80 systems under 
CP/M, IMDOS, CDOS, etc. on 8" diskettes. 


Arkansas/ 8901 KANIS ROAD 

Systems ' 

Inc. 


LITTLE ROCK, AR. 72205 
(501) 227-8471 
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If it doesn’t have the ANSI notch, 
it wasn’t made for a computer!!! 



TRADITIONALLY THE SOURCE FOR THE 
HIGHEST QUALITY PROFESSIONAL CASSETTES 
ANNOUNCES TWO NEW PRODUCTS 


‘MICRO-COMP’ 


ALIGNMENT 

REFERENCE 

CASSETTE 


Low priced Certified Digital Cas¬ 
sette specif ical ly designed for use 
in the Micro Computer. Featuring 
10 minutes of instant-play com¬ 
puter tape. 

For calibrating Digital and Word 
Processing equipment. Cassette 
is pre-recorded at 1600 flux 
changes/in. on anoptically aligned 
recorder which employs precision 
magnetic heads. 


For more information write or call collect: 

Vince Rucco 

Magnetic Information Systems, Inc. 
415 Howe Ave., Shelton, CT 06484 
(203) 735-6477 


(Private labelling available) 


time during the simulation the computer knows the location of the 
enemy aircraft relative to your own position (we are assuming that 
you are flying the friendly craft via joystick controls). Furthermore, it 
knows the position relative to your head and can therefore calculate 
the intensity and phase differentials for your ears. The problem, 
then, reduces to appropriately modifying the sound of the enemy 
aircraft before it reaches your ears. 

First we split the incoming signal (from the sound generator) into 
two identical signals; one will be headed for the left ear and the other 
for the right ear. Along each signal path we place an electronic delay 
line such as Radio Shack’s dual analog delay IC (#276-1761). This 
device is used to delay the signal passing through it. 

The speed with which the signal passes through is based upon the 
speed of its “clock.” The faster the clock, the quicker the signal 
passes through. The computer controls the phase differential; it con¬ 
trols which ear receives the sound first and the time difference be¬ 
tween each ear. 

The sound intensity difference is controlled by two computer con¬ 
trolled amplifiers which can simply be another set of digital-to-analog 
convertors. The resultant modified signals are fed to the left and right 
side of a stereo headset. What the listener hears, then, is the original 
sound with spatial information added to it so that the enemy aircraft 
actually sounds as though it is “out there” in the air. Since the com¬ 
puter continually controls the phase differentials and amplitudes as 
the sound source changes position, the listener can actually hear it 
“fly” past him. 



In this example, we have assumed that there was a piece of hard¬ 
ware generating the original aircraft sound. This system works just 
as well on computer-generated sounds and synthesized speech. The 
computer could make it sound like there is someone to the right 
talking to you, some music playing far off to your left, or a bug flying 
past your nose. 

From the programming standpoint, it should be quite simple to 
control the sounds and spatial information. Assuming that the 
listener is in the center of a three dimensional coordinate system, he 
might specify voice output and its position with a statement such as: 

SAY “HELLO” AT X,Y,Z WITH:AN:INTENSITY OF Q 

where X,Y,Z would be the position of the “speaker” and Q would 
be the intensity with which the word “HELLO” was pronounced. The 
range of Q would be between 0 (no intensity) and 1 (loudest inten¬ 
sity). In BASIC it might take the form of a function such as 

SAY (phonetic:string,X,Y,Z,Q) 

If the sound source is not a voice output unit but rather a frequen¬ 
cy generator or other such device then we might control the output 
with the following statement: 

OUT (frequency, tone, X,Y,Z, intensity) 

Such a device would certainly add a high degree of realism to any 
sound-generating program. Simulation as well as music-producing 
programs would certainly benefit from the spatial information 
system. □ 

Roger Garrett can be contacted at The Inventor's Sketchpad, 16 
Grinnell Street, Jamestown, Rl 02835. 
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The line your reputation should be on. 


When a computer supplier or retailer sells equipment, 
his reputation is on the line. 

And when the customer has to justify his investment 
decision, his reputation is on the line too. 

So, naturally, everybody’s a lot better off on a reliable 
line. Like ours. 

With a name like Industrial Micro Systems, we 
wouldn’t think of building anything short of industrial 
standards... even our S-100 products. 

No short cuts or jumpers. 

All of our boards —CPU, memory and controllers — 
are made from real fiberglass instead of a plastic 
substitute. And contacts are gold plated over a copper- 
ion barrier of nickel. 

Every disk enclosure features a heavy-gauge steel 
chassis, and a heavy duty power supply. Built to take it. 

Then come our complete systems. Aside from the 
disk drives, we manufacture every component that goes 
into them. Even the desk that goes around them. So 


we can vouch for rugged reliability inside and out. 

Two complete systems: 

Our new Series 5000 features a megabyte of storage 
on integral mini-floppies. And our Series 8000 is all 
business too. It can handle up to three megabytes on 
8-inch drives. A large library of software, growing daily, 
includes CP/Mf PASCAL, and FAMOSf* 

Breaking the 64k barrier. 

Using Industrial Micro Systems 32k memory boards 
with Memory Management, our systems can handle 
up to 576k RAM internally. 

More in store. 

That’s not the end of the line. It’s growing all the time, 
along with our reputation for quality. Put your reputation 
on the line. Our line. 

For more details just call or write. Supplier/dealer 
inquiries welcomed. 

Industrial Micro Systems, 628 N. Eckhoff, Orange, 
CA 92668. (714) 633-0355. 

After November 1, (714) 978-6281. 


INDUSTRIAL MICRO SYSTEMS 

The great unknown. circle inquiry no. 27 


*Trademark of Digital Research **Trademark of MV/T Systems 








BOOK REVIEWS 


Z-80 ASSEMBLY LANGUAGE 
PROGRAMMING MANUAL 
Zilog, 1977. 296 pages, $7.50 

Re\/iew by Alan R. Miller, Software Editor 

Here it is: the official Zilog Z-80 instruc¬ 
tion set. Programmers who grew up with the 
8080 naturally switched over to the Z-80. 
But they undoubtedly found the logical 
Zilog instruction mnemonics to be foreign. 
For example, the 8080 PCHL becomes the 
Z-80 JP (HL). 

Xitan provided an easy method of wean¬ 
ing with a compromise Z-80 assembler. All 
of the equivalent 8080 mnemonics are used 
for the regular 8080 instructions. In addi¬ 
tion, the 8080-like Z-80 instructions are 
coded to resemble the 8080 counterpart. 
For example, the stack pointer is loaded 
direct with LSPD. 

Eventually, however, the day will come 
when a full conversion to the Zilog mne¬ 
monics will be desirable. The Microsoft 
macro assembler is a perfect choice for this, 
since either straight 8080 mnemonics or 
straight Z-80 mnemonics can be used. Un¬ 
fortunately, a list of the Z-80 instruction 
mnemonics is not given in the user’s manual. 

The book begins with a 23-page review of 
assembly language programming. Most of 
the remainder of the book is devoted to the 
details of the Z-80 instruction set. Finally, 
the entire instruction set is summarized 


twice in the appendices, once alphabetically 
and once numerically. 

Z-80 assembly language programmers 
will want to keep this manual handy.□ 

MICROSOFT BASIC 

By Ken Knecht 

dilithium Press, 1979. 158 pages 

Review by Alan R. Miller, Software Editor 

The MITS Altair 8800 computer, with an 
8080 CPU, started the revolution In micro¬ 
computing. But a computer isn’t very useful 
without software. Microsoft provided this 
necessary ingredient with various versions 
of BASIC. The 4K, 8K, and Extended 
BASICS were initially available on both 
paper tape and cassette tape (the Extended 
paper-tape version took over a half hour to 
load). A disk version was added later. 

The various versions of Microsoft BASIC 
were priced relatively low for the owners of 
MITS computers. However, the price to 
others was relatively high. Because of this 
pricing policy, non-MITS owners had to do 
without initially. In time, BASIC interpreters 
were developed by other groups. But those 
of us who grew up with Microsoft BASIC 
will never quite be satisfied with anything else. 

Over the years, more and more features 
were added to Microsoft BASIC. These in¬ 
cluded the typing of variables into REAL, 
DOUBLE, PRECISION, INTEGER, and 



With these disks, I can turn your 
TRS-80 into a serious computer. 


I'm Irwin Taranto, and I’ve put the first com¬ 
puter into more than 300 different businesses. 

It’s taught me that the TRS-80 is an 
elegant piece of hardware despite its low 
price. Given the right programs, it can jump 
through hoops. 

Put simply, I have the right programs. Four 
of them are the genuine Osborne & Associates 
systems, originally designed for the $30,000 
Wang computer. I’ve made a few minor modifi- 


THE OSBORNE PROGRAMS 

Accounts Payable: invoice-linked, it reports, 
does checks and links to general ledger. 
Accounts Receivable: invoice-linked, it tracks 
invoices and aging, prints statement and links 
to general ledger. 

General Ledger: handles 1750 transactions each 
on 200 different accounts. Cash journal option 
available. 

Payroll: figures the pay, does the checks and all 
the bookkeeping. 

AND MY OWN PROGRAMS 

Inventory Control: gives immediate readout on 
any inquiry. It has many existing versions or can 
be individually tailored. 

NEW) Invoicing: linked to accounts receivable. 
Prints invoices and feeds data into receivables. 


cations, and they now work on a $4000 TRS-80. 
The other two programs I added myself. 

These programs are fully-documented, 
and you can buy the books locally or from me. 

I made them work on the TRS-80, and if you buy 
them from me. I’ll make them work for you. 

If you’re not sure about that, call the 
number below and get the names of some of 
the people who’ve bought all over the world. 
Then ask them. 

These programs cost $99.95 each. (The 
Cash Journal option on the General Ledger 
adds another $50.) That gets you the disk, all 
the instructions you need and my phone num¬ 
ber. If you call, we answer aU your questions. 

If your question’s tough enough. I’ll talk to 
you personally. 

Because I plan to turn that TRS-80 of yours 
into a serious computer. 

Taranto 

& ASSOCIATES 

P.O. Box 6073, 4136 Redwood Highway, San Rafael CA 
94903 • (415) 472-1415. Add $3 per order for handling, 
6% sales tax in California only. If you don't already 
have the books, add $15 each (invoicing book, $10). 
Mastercharge, Visa OK. 


STRING, the addition of hexadecimal and 
octal constants, a renumber command and 
line printer output. The initial disk version 
was meant to be used as an operating sys¬ 
tem. More recently, stand-alone versions for 
use with ISIS, CP/M and the TRS-80 have 
become available. 

The features of Microsoft BASIC are up¬ 
wards compatible through the 4K, 8K, Ex¬ 
tended, and Disk versions. Throughout Ken 
Knecht’s book, the lowest level of BASIC. 
for which a particular feature applies is iden¬ 
tified. It appears that Version 4 of Micro¬ 
soft’s BASIC was used as the basis for the 
book. 

A 100-page operator’s manual accom¬ 
panies Microsoft’s BASIC. But while this 
manual is long on detail, it is short on il¬ 
lustrative examples, Ken Knecht’s book fills 
this need by providing many useful examples. 

A seven-page chapter addesses the pecu¬ 
liarities of Radio Shack’s TRS-80 Level II 
BASIC. The reserved words (which cannot 
be used in variable names) are given in an 
appendix. The recently released Version 5 
is not covered in the book. But all in all, the 
book makes a nice complement to the Micro¬ 
soft user’s manual.□ 

HOW TO MAKE MONEY WITH 
YOUR MICROCOMPUTER 
By Carl Townsend & Meri Miller 
Robotics Press, 1979 

Review by Alan R. Miller, Software Editor 

This informative how-to book covers sev¬ 
eral subjects related to the making of money 
with a computer. The establishment and 
management of a business in general are 
discussed in two chapters. Then there are 
several chapters devoted to particular types 
of computer-related business. These include 
the opening of a computer store, and the 
operation of a business offering computer 
services. 

Additional chapters cover techniques for 
selling one’s own software and hardware, 
the operation of a computer show, and ideas 
for establishment of classes to teach com¬ 
puting techniques to others. 

The chapters giving the details of techni¬ 
cal writing are superb. Many of the ideas 
presented here are common to all types of 
writing, not just to computer-oriented text. 
Prospective authors wil find the detailed 
outline invaluable. ' 

The appendices contain much useful in¬ 
formation. There is a list of general 
reference works needed by anyone who 
writes articles In general. In addition, there 
are more specific reference books on com¬ 
puting and business. One appendix is 
devoted to grants and proposals. It details 
the writing of proposals and includes a list of 
publications specifically devoted to proposal 
preparation and submission. 

One appendix gives the names and ad¬ 
dresses of book publishers and another lists 
41 computer magazines and their ad¬ 
dresses. A sample contract for service is 
given In another appendix, but perhaps a 
lawyer should check this over.D 
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A perfect chess opponent, the Challenger® can play againSt 
you at infinite levels of skill, from beginner to expert. And. 

.. .it speaks to you.. .calling out all rnoves, cetchirig errors 
and announcing game progression. The Challenger® 
is also a superb teacher and it will even suggest your A 
best move. Be warned, however, that the Challenger®. . 
has 1200 classic book-opening moves and can 
analyze over three million board positions stored ^H| 
in its tiny computer brain. So, it can be very tough. 

It is so sophisticated, it is available in either English, 
Spanish, German or French language. ' 

Other challenging computer games from Fidelity 
include...BRIDGE ...CHECKERS...and 
BACKGAMMON. At fine stores everywhere. 


t FIDELITY 

ELECTRONICS 

Miami, Florida 33178 


The world's largest manufacturer of self-contained, microprocessor based, board games 
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Products for Paperwork Processing 
A Division of Swingline. Inc. Dept. 112 
32-00 Skillman Ave. L.I.C., N.Y. 11101 


fCOMPANY 


FORMS SEPARATION 

SLOWING 

YOU DOWN? 


LET OUR 6350 BURSTER SPEED THINGS UP. 


Faster, easier, separation of continuous forms. 

That’s the Swinglin^Table-Top Burster for you. Delivering a rated 
output of 125 feet-per-minute. It will handle any continuous form 
from 2 %" up to 12" printout . . . and any paper weight from 10 lb. 
to 110 lb. bond. No special Installation or training needed. 

Made In the U.S.A., the 6350 Burster is 
more precise, too, with its 
double-pointed tear bar 
for smooth separation that’s 
virtually tear-free. A compact 
unit that’s ideal for any 
computer room. 

Talk to your Swingline 
representative today. 
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YOU MAY ALREADY OWN 

YOUR NEXT 1200 BAUD DECWRITER® 

UPGRADE YOUR LA36 TO STATE-OF-THE-ART 
PERFORMANCE WITH THE DS120 TERMINAL CONTROLLER 


FASTER—The DS120 prints at up to 165 cps and maintains true 1200 baud throughput. This translates into lower costs in 
computer time as well as time savings for you. A 1000 character internal print buffer virtually eliminates the need for fill 
characters. 

SMARTER—Our microprocessor control "intelligently" optimizes carriage movement by printing bidirectionally and auto¬ 
matically executing high speed tabs over any blank spaces in the text. 

MORE VERSATILE—We offer more standard features than any 1200 baud teleprinter currently available. A complete list of 
forms control and formatting features are programmable from the keyboard or via the data ^ream. The OS120 is 
equipped with both an EIA RS232-C interface and a 20 mA Current Loop interface. The unit communicates using the 128 
character ASCII set at baud rates from 110 to 4800. Full-duplex, half-duplex and echo-plex modes may be selected from 
the keyboard. The controller supports half-duplex transmission using both coded-character turn-around and reverse 
channel protocol. 

EASY TO INSTALL, EASY TO USE—The DS120 replaces your LA36 logic card in a matter of minutes and is fully compatible 
with the existing electronics. A comprehensive User s Manual provides detailed instructions for installation and 
operation. 

RELIABLE—Our performance and reliability have been field proven in over 2500 installations. 

INEXPENSIVE — BUT NOT CHEAP—Although the DS120 is just about the lowest cost way to pnnt at 1200 baud, we don't 
cut corr>ers on quality. The DS120 is built for years of service using pretested, high reliability components from leading 
manufacturers. Each unit undergoes a 48 hour test cycle before shipment and carries a 90 day warranty on materials and 
workmanship. 

AVAILABLE - We can deliver . . typically within 30 days after receiving your order. Oiir stocking distributors are con¬ 
veniently loceled in major ciliea itiruuglioui the U.S. tor even oetter delivery. 


DATASOUTH COMPUTER CORPORATION 

627-F Minuet Lane«Charlotte, North Caroline 2821O«704/523-8S00 
DECWRITER* ■ a ragiaiarad tradamwfc ol DigMI Equemani Corpotakon InalaNaiion at tha OS ISO wilt void any DEC warranty or sarvioe ooniraci 


TRS-80 MICROCOMPUTER 
TECHNICAL REFERENCE 
HANDBOOK 

Radio Shack, 1978. 108 pages 

Review 6y Alan R. Miller, Software Editor 

The purpose of this book (manual, actu¬ 
ally) is to give the Radio Shack TRS-80 
owner a practical knowledge of his com¬ 
puter’s hardware. But unlike the usual 
microcomputer, the TRS-80 is a sealed 
package. It is not likely to be purchased by 
the kind of person who will want to add a 
new board now and then, change a jumper 
here or add another feature there. 

Yet, here is a book “written for the tech¬ 
nical person, by a technical person” 
(according to the preface). It is also sug¬ 
gested that the reader should know what 
HEX means, and be able to distinguish a 
NOR gate from a NAND gate. 

Finally, the reader is warned that any work 
he performs on his TRS-80 “voids the war¬ 
ranty. . .So once you open the cabinet, 
you’re on your own.” 

After an introduction like that, will anyone 
want to continue? The reader who does 
continue will find out many things about his 
computer. The book is written in an easy- 
reading style, very uncharacteristic of the 
usual manual. 

A block diagram of the entire computer is 
presented, clearly showing the interrelation¬ 
ships of the CPU, RAM, ROM, keyboard, 
video, tape recorder, power supply and 
buses. The next section discusses the theory 
of operation for these blocks including the 
memory-mapped video. 

The section on Adjustments and Trouble¬ 
shooting contains 25 pages of instructions, 
repair flowcharts and data. A parts list and a 
set of schematics are included at the back.D 
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Use your TRS-80 Level II more effectively with these system 
utilities from TBS. 

BASIC TOOLKIT by F. Barry Mulligan is a basic programmer’s 
dream come true. Tnis program has the following features. 
Variables Map - Gives an alphabetical listing of each variable 
used, a list of the lines the variables appear on, and shows the 
number of times the variable appears on the line. Goto X Ref - 
Lists in numerical sequence the destination of each GOTO and 
GOSUB statement and the line number that it appears on. Recall 
- Allows you to recall a program after you have hit reset, 
accidentally typed NEW or have booted back to DOS. Merge - 
Enables you to merge tape or disk programs. Test Memory - 
Does a thorough check of memory to be sure every location is 
operable. Search Memory - Search for every occurrence of a 
two-byte combination and list the location where it occurs. BASIC 
TOOLKIT is resident in memory while programming and is 
accessed by hitting shift/break. A must for basic programmers, 
this utility sells for $19.80. 

SYSTEM DOCTOR does a thorough diagnostic check of your 
entire computer system. It lets you know if something is wrong 
before you spend time programming or entering data. The 
program checks the ROM to ensure that every bit is functional 
and checks the RAM six different ways. The disk drives are 
tested in a variety of ways to ensure reliability. The cassette 
recorder is also tested for speed, volume and distortion with the 
help of a calibration tape provided with the program. The video 
memory and display are also checked as well as the line printer. 
SYSTEM DOCTOR also does a 12-hour check of the entire system 
and records the results on tape, disk or the screen. As a bonus, 
this program also includes the DISK DRIVE HEAD CLEANER. 
The card insert that cleans the head can be obtained free by 
mailing in the coupon provided. For $28.50, SYSTEM DOCTOR 
is the first complete diagnostic program for the TRS-80. 

TERMINAL CONTROL by F. Barry Mulligan is a machine 


language utility that enables you to use all the potentials of RS-232 
tele-communications without hassel. It can interface to any 
Level II BASIC or assembly language program, or may be used 
as a stand-alone system to send and receive entire programs 
or data. The beauty of this program is that it turns your computer 
into a truly smart terminal. All RS-232 features can be set from 
the keyboard and the current values can be displayed or changed 
at any time. Basic programs can be sent in Level II compressed 
format for high-speed exchange. Whether you want to send or 
receive data from a basic program, save what comes down the 
line, converse with any other terminal or computer, exchange 
programs, or try any of the possibilities that computer communi¬ 
cations has opened up, TERMINAL CONTROL is your answer. 
Only briefly described here, this remarkable program sells for 
only $19.80. 


TBS has other great software for your TRS-80. CHECKBOOK 
II, INFORMATION SYSTEM & EXERCISER are general applica¬ 
tions. BUSINESS MAIL LIST, DATA BASE MANAGER, CHECK 
REGISTER ACCOUNTING SYSTEM & ANALYSIS PAD are strong 
applications for business. Don't forget the LIBRARY 100: 100 

K rams for only $49.50. TBS also has DISK HEAD CLEANERS 
RS-80 and APPLE and GRAN MASTER DISKETTES, the 
best on the market. 

TBS is YOUR COMPANY, and to you we pledge to produce 
quality software at a price you can afford. The above products 
are available NOW at Computer Stores and Associate Radio 
Shack Stores nationwide or directly through us. For more infor¬ 
mation, please contact us at the numbers below. 



THE BOnOM SHELF, INC. 

(404) 939-6031 • P.O. Box 49104-1 • Atlanta, GA. 30359 


DECEMBER 1979 
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includes H8 Computer with 16K memory, 


four-port serial I/O and operating software, plus H17 Floppy 
Disk System (shown here with optional second drive) and 
H19 CRT Terminal — all in kit form. 


• 8080A CPU has more software 
written for it than any other CPU 

• 7 plug-in board positions for flexi¬ 
bility in configuring your system 

• Up to 65K memory capacity 

• Front panel keyboard for direct ac¬ 
cess to registers and memory 

$289 kit purchased separately. Was 

$379. You save $90. 

$349.00 assembled 


• Instant access to programs and data 

• 102K bytes storage area 

• 250 mS typical random access time 


• Includes interface controller board 

$495.00 kit purchased separately 
$550.00 assembled 


• Z80 microprocessor-controlled 

• 25 X 80, upper and lower case 

• Direct cursor addressing 

• 8 user-programmable keys 

$675.00 kit purchased separately 
$995 assembled 


Special 5% discount applies to ail 
software, memory and Interface 


boards when purchased with the H8 
system. 

Seven plug-in board positions on the 
H8 let you configure any combina¬ 
tion of memory and I/O's that suits 
you. Heathkit memory boards come 
in 16K, 8K and 4K Increments. Inter¬ 
face boards are available for parallel, 
serial and cassette I/O's. 


Software for the H8 Computer in¬ 
cludes operating systems software, 
MICROSOFT^ BASIC, FORTRAN, 
wordprocessing, plus innovative ap¬ 
plications software for business and 
pleasure. 


An extensive library of programs is 
available to owners of Heathkit Com- 
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puters through the Heath User's 
Group (HUG). The experience of this 
computerite group can help you get 
the most from your computer. 


You get the most thorough documen¬ 
tation ever written when you buy 
your Heathkit Computer. So it's easy 
to get your system assembled and 
operating quickly. 

And you get one of the most reliable 
service organizations after you buy. 
More than 55 service locations 
throughout the U.S., plus a factory 
service phone give you fast access to 
experts when you need them. 


Computers, peripherals, software and 
accessories — in kit or assembled 
form —you'll find them all at your 
Heathkit Electronic Center. You'll 
even find educational support like 


the special self-instruction programs 
that teach you BASIC and Assembly 
languages programming. 


Alexandria, VA 

New Orleans, LA 

Anaheim, CA 

Norfolk, VA 

Atlanta, GA 

Ocean, NJ 

Baltimore, MD 

Oklahoma City, OK 

Boston, MA 

Omaha, NB 

Buffalo, NY 

Philadelphia, PA 

Chicago, IL 

Phoenix, AZ 

Cincinnati, OH 

Pittsburgh, PA 

Cleveland, OH 

Pomona, CA 

Columbus, OH 

Providence, Rl 

Dallas, TX 

Redwood, CA 

Denver, CO 

Rochester, NY 

Detroit, Ml 

Rockville, MD 

El Cerrito, CA 

Sacramento, CA 

Fair Lawn, N) 

Salt Lake City, UT 

Frazer, PA 

San Antonio, TX 

Hartford, CT 

San Diego, CA 

Houston, TX 

San Jose, CA 

Indianapolis, IN 

Seattle, WA 

lericho, NY 

St. Louis, MO 

Kansas City, KS 

St. Paul, MN 

Los Angeles, CA 

Tampa, FL 

Louisville, KY 

Toledo, OH 

Miami, FL 

White Plains, NY 

Milwaukee, Wl 

Woodland Hills, CA 

Minneapolis, MN 

*Units of Schlumbi 


Write for a FREE Heathkit Catalog 

containing the complete line of Heath¬ 
kit Computers, pius nearly 400 other 
electronic kits for your home, work or 
pleasure. 

Heath Company 
Dept. 343-600 
Benton Harbor, Mich. 49022 
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MASTER TAX PROGRAM FROM CPAids 


CPAids was founded in October 1977, and one of the company’s 
CPAs developed the tax packages evaluated this month for use in 
their own tax service. CPAids claims that an average return now 
takes less than thirty minutes to prepare, using their package. We 
tend to believe this, after reviewing the Master Tax Program. 

The MTP is a complete tax preparation package for accountants, 
attorneys, and tax services who prepare more than 300 returns per 
year. It and other programs are currently available to run under 
North Star BASIC, CP/M and Microsoft BASIC, and soon to be 
available for CP/M and CBASIC-2. 

Some of the advantages claimed by CPAids are: speedy, person¬ 
alized service; accuracy and efficiency of computerized returns 
without having to use input sheets, questionnaires, or mailing of 
forms to a computer service; same day service on returns, with 
many referrals; program fully complies with the AlCPA recommen¬ 
dations for computerized tax preparation. 



M I C A H 


MIC AH presents 

OSBORNE 

BUSINESS SOFTWARE 

in CBASIC2 or CROMEMCO16K BASIC 


★ features ★ 

• Four Complete Packages— 

• General Ledger 

• Accounts Receivable 

• Accounts Payable 

• Payroll with Cost Accounting 

• Strong support from Osborne Manuals 

• CBASIC2 runs under CP/M or under CDOS 
version 1.07 on Cromemco computers 

• 16K BASIC runs on Cromemco computers 

• Cursor addressing routines for Hazeltine, 
Lear Siegler and Cromemco (Beehive) 
Terminals 

• Source Codes and Installation Instructions 
provided along with disks 

• Automatic Command Start-up 

• Easy to apply to all of your business and 
systems needs 


• hardware required ★ 

• One or more 8" or 5" Floppy 
Drives 

• CRT with cursor addressing 

• 132-Column Printer 


^^95 package 

TO ORDER 
Ada $5 ter ihippioR 
(.ilrf.tddb-W'T S.iI<>nTj« 
CREDIT CARDS ACCEPTED 
AT !<* SURCHARC.E 
Oslxirrte Mjnujl^ S15 ejK h 


* DEALER INQUIRIES INVITED 


OTHER MICAH PRODUCTS OF DISTINCTION 

• EXPAND (Allow* CP/M to 
run CronteitKO Software) 

• DUP/I (Disk Utilities for 

CP/M and CDOS) 

• DUP/2 (Disk UtilHies ter 
Cromemco) 

• CBIOS (CP/M lor CromenfKO 
Computers) 

• DBMS Conversion to NAD 

• SPOOL (Cromemco format 
Utility) 

• MICROPLOT (Versatile 

Printer Graphics) 

• DRIVE (Customized Printer 
Drivers) 

• BLACKIACK (Tutori.il Casino 
Action) 


• Call or Write for Free Catalogue and More Information • 

* We will Customize any of our programs at our Standard Consulting Rates * 


V 
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Ah! MICAH -Satisfyin' Software 


That turns your system on! 

Micro Application* and Hardware 
Box 22212 

San Francisco, Calilornia 94122 USA 
phone: 415/664-0778 

• CONSULTANTS and SOFTWARE DEVELOPERS 


:_y 


To use the MTP, you will need an 8080-based microcomputer 
system with 48K of memory, one disk drive (we recommend two), a 
video terminal with an 80 character by 24 line display and direct 
cursor positioning capability (such as the Soroc IQ-120, Hazeltine 
1500, ADM-3a, or ADDS), and either North Star BASIC, or CP/M 
and Microsoft BASIC or CBASIC-2. 

Also, you will need a printer. We suggest that you use an in¬ 
telligent letter-quality printer such as a Diablo, Qume or NEC Spin- 
writer. These printers have two advantages. First, you can use in¬ 
dividual sheets of paper or continuous (tractor feed) forms. Second, 
printing can be greatly sped up by using the version of the MTP 
which uses the “escape sequences” that these printers understand. 

MASTER TAX PROGRAM 

The Master Tax Program offers computerized preparation of 
Schedules A, B, C, D, E, G, R, RP, SE, TC and Forms 2210, 
4797, 4625, 4726, 2106, 2441 and 1040. In addition, it offers 
inclusion of tax tables A, B, C, and D; tax schedules X, Y, and Z; 
and sales tax and gas tax tables for your state. 

Some of the features of the MTP are as follows: 

•1% and 3% medical limitation incorporated 

•Automatic checks for FICA overwithholding 

•Automatic earned income credit calculation 

•City/Sales tax carried over to Schedule A 

•Depreciation calculation for all rates 

•Schedule TC automatically generated when appropriate 

•Tax preparer’s Federal ID# and employee’s Social Security 
number are automatically typed on 1040 

Schedules may be prepared in two ways. First, the schedules may 
be loaded and run individually. Second, each schedule will auto¬ 
matically run, or “chain,” any associated schedules if desired. This 
is recommended, in that no schedules are accidentally left out in 
preparation. 

The main strength in the MTP package is that all data entry se¬ 
quences are entirely form-oriented. In other words, the computer 
will display 24 lines of the appropriate schedule or form and position 
the cursor for Input In the correct spaces. The total effect is very 
close to actually filling out the schedule, the only difference being 
that the computer automatically performs all computations. 

All information entered may be stored on diskette for use or access 
at a later date. 

Using the form-entry, preparation of forms is very quick and 
manual errors are greatly reduced. Most tax packages require the use 
of an entry sheet or questionnaire-type form to put the information In 
order before it is entered into the computer. The forms-entry format¬ 
ting in this package eliminates the need for such questionnaires. 

Also, since tax information changes on a yearly basis, the user of 
the tax packages may receive yearly updates by paying a modest 
subscription fee to CPAids. 

CONCLUSIONS 

This package is very well designed and implemented. Micro¬ 
computers are well suited to this application and can be very cost ef¬ 
fective. If an accountant has a heavy tax season, he should be able to 
purchase a computer solely to aid in tax preparation and pay for it in 
one season with additional business. One accountant we spoke with 
claims to have Increased his tax-season income from around 
$12,000 to over $30,000 by the use of a microcomputer with a 
similar preparation package. 

Additionally, once the computer has paid for itself, you can pur¬ 
chase programs such as client time and billing, word processing, or 
client write-up programs which will be of use through the entire year. 

The Master Tax Program, a Standard Tax Program (including 
schedules A, B, C, D, E, G, R, RP, SE, TC and Forms 2106, 
2441), a Payroll Package, Tax Planning Aids Package, and an Ac¬ 
countant’s Write-up Package are available from CPAids, 1640 
Franklin Avenue, Kent, OH 44240, (216) 678-9015.0 

Bob Johnson has been an alternating author of this column. Carl 
Heintz will now be writing Business Software Review each month. He 
can be contacted at 2540 Huntington Drive, San Marino, CA 91108. 
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Radio Shack introduces 
its second TRS-80® computer breakthrough. 

A small-business computer for people who like to 
pay less than the “going price”. 


Why Radio Shack's "going price" is 
so much lower 

There’s TRS-80 Model I. Systems start at 
$499. Last year they started at $599, but 
now we’re down the learning curve while 
others are just starting up. This ad, of 
course, is not about Model I. It’s about 
Model II. Model II systems start at $3450. 
It’s an all 8" floppy disk system: one built 
in, room for three more. True 12" monitor, 
twice the size of the IBM 5110, for exam¬ 
ple. Twice the operating speed of Model I. 
Upper and lower case. New state-of-the- 
art 76-key keyboard. Level III expanded 
BASIC. And here’s what’s so incredible: 
comparable systems (like IBM 5110) cost 
roughly 33% to 66% more. We said we’d 
tell you why; it’s a mix of three pos¬ 
sibilities: (1) they have higher selling 
costs, (2) they have higher manufacturing 
costs, (3) we have lower gross margins. 

A small business may be a small 
part of a large business, right? 

Most businesses, small or large, have a 
tendency to buy too much computer for 
their job. We learned about this with 


TRS-80 Model 1; in fact Model I is too little 
computer for many business applica¬ 
tions. So we designed Model II to be “just 
enough computer” for most micro/mini 
applications. And here’s a promise: we’ll 
sell you what you need, not less, not 
more, and you will SAVE MONEY 

Does a retailer belong in the 
business-computer business? 

The competition would like you to believe 
computers can’t be sold over the counter 
like typewriters. They’re right! Business 
computers like TRS-80 Model II have to 
be sold where computers and software 
are sold, where computers are serviced, 
where computer advice is available 
directly from the manufacturer. That, 
friend, is exactly what Radio Shack 
is all about. 

How we sold over 100,000 
TRS-80 Model I Systems 

This is probably the most interesting 
computer story never told. We did not 
know—repeat NOT know—there was a 


big market for personal computers. So we 
put 20 people on the job. Shortly there¬ 
after we had over 700 people on the job. 
The over 100,000 system sales came from 
getting off our behinds FAST and meeting 
demand by building computers (instead 
of talking about them). 

Radio Shack deserves to be your 
small-computer company! 

Simply because we offer 5-figure com¬ 
puting power at a 4-figure price—with 
five business software packages ready to 
“go to work" immediately—with your 
existing personnel. Plus, modular design 
means easy expandability with plug-in 
printers, additional diskdrives and more! 
You can order a TRS-80 Model II (or I) in 
over 7300 locations worldwide. And, over 
100 USA Computer Sales/Service centers 
are ready to stand behind your computer 
with service (and training classes, if you 
wish). There’s so much to tell about 
TRS-80 II, we urge you to come in today 
and get all the facts, firsthand! 

* Retail prices may vary at individual stores and dealers. 



Title 


Compauiy. 
Street_ 


City- 


- State . 


V 2 -Megabyte Basic 
System ^450* 


lU to: Radio Shack, Dept. CE-402 

1300 One Tandy Center, Fort Worth. TX 76102 
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FORECAST: Volume Projection 
for the Small Business 

— ~~ By Leo P. Biese, M.D. ' . '' ~ 


The prediction of future volume is an important manage¬ 
ment tool for business. A multinational corporation may 
employ a staff of analysts and programmers to predict future 
sales to the highest degree of accuracy possible, but in small 
businesses forecasting is no less important. 

For the manufacturer, the projected volume governs the 
procurement of raw materials and parts, personnel re¬ 
quirements, and perhaps capital expenditures, to mention 
only a few areas. 

For the retailer, projection is needed to anticipate changes 
in necessary stocks, as well as cash flow and staffing. Even 
the purely service-oriented business can make good use of 
volume projections. 

The traditional method of making projections consists of 
displaying past performance as a large graph behind the 
president’s desk. The analysis and subsequent projection is 
then made by taking an “eyeball guesstimate.” Depending 
upon the nature of the past data and upon the experience 
and acumen of the estimator, the guess may offer varying 
degrees of accuracy. 

The problem is that the basic underlying trend upon which 
the projection is based is often hidden in a background of 
statistical noise generated by seasonal, as well as apparently 
random, variations. The mathematical analysis of time-series 
trends is a set of tools to reduce this noise much in the same 
way that electronic signal averaging is used to extract a given 
signal from Its background noise. 

The analysis of trends has no inherent unit and it makes no 
difference if we are talking about projecting gross sales in 
dollars or actual items sold. The material in this article is based 
on the author’s experience in anticipating future test volume 
in a large clinical laboratory setting, but it is just as applicable 
to the anticipated sales of a widget manufacturer. The 
numbers are purely that: the number of things that happen at 
a given time. The algorithm used is one method of 
smoothing the data to recover the underlying trend. You 
could just as easily plug in building permits, town popula¬ 
tions, or even your golf score over the years; only the titles 
on the printout change. 

PATTERNS OF GROWTH 

Growth occurs in one, or a combination, of three basic 
patterns (Figure 1). In LINEAR growth, the rate is constant 


LINEAR EXPONENTIAL ASYMPTOTIC 

Figure 1. Patterns of Growth 


and presents no analytical problems, since it can easily be 
projected visually. Unfortunately, linear growth is rarely sus¬ 
tained except for short periods of time and under special cir¬ 
cumstances. The usual methods of volume projection often 
assume linear growth, but when the noise due to volume 
fluctuations is suppressed by various smoothing techniques. 


It can be readily shown that growth was linear over only a 
short period of time and any projections based on this would 
be very misleading. 

In EXPONENTIAL growth, the rate is constantly increas¬ 
ing. This represents, for example, the desirable situation 
when every satisfied customer brings in three new custom¬ 
ers. Unfortunately for business, this pattern is also rarely sus¬ 
tained for very long. 

ASYMPTOTIC decline is another common pattern in 
which growth starts out briskly (perhaps in a linear manner), 
but the rate of growth slows gradually, even though the total 
volume keeps increasing, as the market becomes saturated. 
This represents the situation where “almost everyone’s got 
one.” Identification of this type of pattern would be impor¬ 
tant, for example, to determine at what point further in¬ 
creases in sales would no longer make it worthwhile to con¬ 
tinue manufacturing the product. 

SIGMOID growth represents the real world. Sigmoid, or 
“S”-shaped growth is actually composed of parts of the 
other three types of growth. It is the most common represen¬ 
tation because it reflects the external events that influence 
growth. A new product is introduced and its rapid accep¬ 
tance produces a period of exponential growth In a hungry 
market (Figure 2). 



At point A, the curve changes direction (called an inflec¬ 
tion point); the period of rapid growth is over and the product 
then enjoys a steady period of linear acceptance. At point B 
the curve again changes and the product enters a period of 
asymptotic decline in new sales. Point B may represent 
market saturation or external events such as product obso¬ 
lescence owing to new technology, overpricing, the intro¬ 
duction of competition, and so on. 

Asymptotic curves are ones that keep increasing at an ever 
smaller rate so that they approach, but never get to, 100%; 
they are asymptotic because of Barnum’s rule that there is 
always someone out there who needs/wants one. 

Actual growth curves are often a combination of a series of 
these different patterns. Ffigh inflation rates may change 
linear growth into asymptotic decline only to approach linear 
growth once again as interest rates come down. 

Microcomputer mainframe sales is an excellent example in 
which the full sigmoid curve completed itself in just three 
years with the introduction of the chips and saturation of the 
hobby market, but is now (slowly) repeating that same 
sigmoid curve with the acceptance of the microcomputer by 
the small business community. 
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Some Pleasant Surprises 

Your computer retailer can give you a demonstration 
and literature. You might find a solution just right for 
your business with “off the shelf’prices and delivery 
times. Or we will be happy to send you literature direct, 
including a list of our dealers and compatible hardware. 
Write us, or call. 


The Honest-To-Business $12,000 Computer 

Our software will power DYNABYTE, CROMEMCO, 

IMSAI, NORTHSTAR, ALTOS, MICROMATION, DIGITAL 
SYSTEMS, or other Z-80 or 8080 based computers 
through your General Ledger, Accounts Receivable, and 
Accounts Payable. And maintain a conversational 
data-base query system, store and print your mailing list 
and labels, produce and edit correspondence, address 
it from your mailing list, and more. The price for a total 
system—hardware and SSG software—ranges from 
$8,000 to $14,000. 


The SSG product line includes these outstanding packages; 

General Ledger LETTERIGHT Letter Writer 

Accounts Receivable NAD Mailing System 

Accounts Payable QSORT Sorting System 

CBASIC-2 WHATSIT? Data/Query System 


i! 


SSG’s general accounting, data inquiry, mailing, and 
communications software packages are bringing real 
computer power to hundreds of businesses right 
now. They are ready to go to work for your business. 




Real Business Computing 

Our Business Software packages are designed to be up 
and running and working for you in a matter of hours. 
Without expensive reprogramming, technical staff addi¬ 
tions, or costly trial-and-error. Our quality is high, our 
documentation practically self-instructive. The applica¬ 
tions are flexible and extensive, designed to meet and 
exceed the requirements of most small to medium busi¬ 
nesses. Real computer solutions at microcomputer prices. 


Structured Systems Group 

IN(.ORPORAUl) 

5204 Claremont Oakland, California 94618 (415) 547-1567 


❖ Complete prices will vary with equipment and software selected. Required; 
8080 or Z-80 based computer running a CP/M or CP/M-compatible 
disk-based operating system. Your retailer or SSG can advise on specifics. 
(CP/M is a product of Digital Research.) 
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It is this type of compound curve that is the most difficult to 
appreciate visually and the most difficult one to project over 
long periods of time, precisely because the analyst cannot 
predict the occurrences of outside stimuli and their affect on 
volume. Unfortunately, no computer program can do that. 
You could have had huge amounts of sales data for 1950 
and never predicted the results of the advent of the transistor 
nor the effects of Japanese competition a decade later. Time- 
series forecasting can, however, go a long way towards 
reducing the errors in deciding where you are probably go¬ 
ing by looking at where you have been. 

SMOOTHING TECHNIQUES 


A fairly typical pattern of sales is shown in Figure 3. The 
underlying growth trend is obscured by week to week fluc¬ 
tuations. About all we can say for the period shown is that 



“sales are up” — not a very satisfactory way of deciding how 
many units we should make/buy for the coming period. 
There may also be significant seasonal trends hidden in here, 
which will be discussed later. 

The simplest technique to reduce random fluctuations 
would be to compress the units of volume used. If the unit 
volumes were great enough, we could plot thousands sold 
instead of hundreds sold, effectively rounding off the data. It 
may very well be, however, that such a crude attempt at 
smoothing would be worthless, since we can’t plan on the 
basis of thousands of units because the components are too 
expensive. It is at this point that the appropriate mathematical 
techniques can be helpful. 

MOVING AVERAGES 

In all the mathematical techniques of smoothing, we use 
some variation to take the average between two successive 
periods and weight (i.e., adjust) this difference in some man¬ 
ner so that it can be applied to the next following period. The 
difference between methods lies in how we derive this adjust¬ 
ment and how heavily we apply it. As will be shown later, we 
can adjust to the point where our data is no longer significant 
because it no longer provides the information we need. 

The moving average is the least destructive of the smooth¬ 
ing techniques. It is found by taking the simple average of 
some number of past periods and using that as the prediction 
for the average of the next period. Note that this is not the 
same as “simple averaging” because it is reapplied with 
each new period or group of periods and hence the average 
is continually changing. 

We can, for example, take the sales data per month for the 
past six months, average it, and use this average^as the 
prediction for the next month. In this specific case: 

actual sales Jan-June 

predicted ave. July sales = -- 

6 

To smooth the curve over many periods, we simply keep 
repeating the process for as long as we have data; the average 
sales for Feb.-July becomes the predicted sales for August, 


etc. Three important factors are at work here: 1) the degree 
of smoothing depends upon the number of periods chosen, 
and 2) the periods before that have no affect on the smoothed 
curve. At the same time, 3) the ability to predict change is 
inversely proportional to the number of periods chosen. 

To put it another way: For any given year, the closer we 
select the data intervals (monthly, biweekly, weekly) the: 

1. smoother the curve is, 

2. less able the curve is to predict short-term changes, and 

3. greater the curve is in predicting long-term (e.g., yearly) 
trends 

4. predictions for, say, August are based on actual sales 
for Feb.-July and are not influenced by actual sales in 
January, no matter how high or low they were. 

The effect of using different numbers of periods for 
calculating the moving average is shown in Figure 4 where 
using monthly data over a period of five years shows a 
definite seasonal pattern that is eliminated by using weekly 
sales data. 



Figure 4. Effects of Loss of Periodic Data by Smooth¬ 
ing with Weekiy Moving Average and Monthiy Moving 

Average. (Redrawn after Westlake) 

Greater smoothing can be obtained by repeating the pro¬ 
cess a second or even a third time on the previously smoothed 
data, but other techniques are usually more appropriate. In 
addition, we can increase the ability to show changes in 
trends (inflection points) by adding the difference between 
the first and second smoothing . . . back to the first 
smoothing; a process called “double moving averaging.” 

Consider the curves in Figure 3: the smoothed curve 
(moving average) lags behind the actual data by a period of 
three months because we needed the first three months to 
get the first moving average. If we now perform a second 
smoothing by taking a moving average of the moving 
average, this new curve would lag the first curve by an addi¬ 
tional three months. 

Now if we took the difference between the first moving 
average and the second moving average and added it back to 
the first, some of the lag is erased. The first smoothing is un¬ 
affected, but the changes (inflection points) which were 
largely suppressed by the second smoothing are enhanced! 
The formulas for doing this are given as remark statements in 
the program that follows. 

EXPONENTIAL SMOOTHING 

In this method we take the difference between the actual 
volume for a given period and the predicted volume for the 
same period and add a fixed portion (weighting factor) to the 
forecast for the following period. In this manner we continu¬ 
ally correct the curve on the basis of past experience. This 
could be viewed as a kind of “self-correction” forecast which 
“learns” by its own past experience. The percentage of dif¬ 
ference (weight) remains the same, but unlike the moving 
average, the correction applied to each period is influenced 
by all the previous points in the database. 

The weighting factor can be anything between 0 and 1. The 
smaller the value, the greater the smoothing effect. This is sub¬ 
ject to the same limitations discussed above, i.e., the smaller 
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the weight factor, the greater the smoothing and the less sub¬ 
ject the curve is to short-term changes. In general, weighting 
factors of about .2-.3 give good results, but several should be 
tried. As in the moving average, we can apply the process a 
second or third time. Double exponential smoothing is per¬ 
formed similarly to double moving averaging, and is probably 
the best smoothing procedure available for general use. This 
is the method used in the program to follow. 

A glance at the program calculations will serve to convince 
you that double exponential smoothing of a monthly five- 
year sales record (60 points) is an excellent reason in itself 
for owning a micro, since doing it by hand would result In the 
forecasting period being over by the time the calculations 
were done. A few additional titles and form feeds and you 
can have the annual report done in less than five minutes. 

LINEAR REGRESSION 

This is a method often mentioned for projecting future 
volume; it is brought up here only to condemn it. As we have 
seen, actual growth is very rarely linear except for small 
periods of time (months) and very serious errors can occur 
when attempting to use this method unless very elaborate 
statistical tests are used to evaluate the “fit” of the derived 
formula to the observed curve. 

SEASONAL ADJUSTMENT 

As was mentioned above, the purpose of smoothing tech¬ 
niques is to minimize the effects of noise fluctuation and 
show the underlying growth trends. This smoothing affects 
not only the pseudo-random variations in volume, but sea¬ 
sonal (periodic) variations as well. In many instances It is 
desirable to preserve this seasonal information in order to 
refine further the projection process. There are many mathe¬ 
matical techniques for recovering periodic information, but 
their various merits will not be discussed here. Fortunately, 
one of the most easily understood and easiest to apply, called 
seasonal Indexing, is quite satisfactory for our purposes. 

A Seasonal Index is constructed by first performing a single 
moving average as described above, usually a 12-month 
moving average, since we want to use the least destructive 
smoothing procedure and so preserve the maximum seasonal 
information. The unadjusted index for each period is then the 
actual volume divided by the predicted volume: 

actual volume period P 

raw index P + 1 =- 

predicted volume period P 

Next we find the medial average for the year by discarding the 
highest and lowest raw indexes and averaging the remaining 
values. The “adjusted” seasonal index is then each raw index 
minus the average index, and this can be used as a factor to 
multiply the projected volume for each period. Further refine¬ 
ments include various weighting techniques. The reader is 
encouraged to consult the references listed. Seasonal index¬ 
ing has not been incorporated in the program presented. 

ABOUTTHE PROGRAM 

The program is written in Microsoft BASIC 4.1 running 
under the CP/M operating system. The program is inter¬ 
active with a floppy disk drive; old data may be called up and 
added to at any time or viewed and then corrected, since this 
is considered essential in a business environment. The pro¬ 
gram is reasonably fast, so that multiple trial runs with dif¬ 
ferent smoothing factors can be accomplished; it takes about 
five minutes for a complete run with a 300 cps printer. Some 
error traps have been programmed, but no effort was made 
to make these complete. 

The graphic output is modified from the author's general¬ 
ized program module GRAPH: for the display of non-formula 
X-Y data. The horizontal and vertical axis has been changed 
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with volumes and periods adapted for this specific purpose. 
The volumes are in equal increments declared during the run. 

For biweekly or weekly data, only about 105 periods can 
be printed on 14” wide paper, while 36 monthly periods 
print out at intervals of three spaces each. The vertical 
(column) axis is limited to about 52 lines, and you must set 
the interval (II) within this to avoid running off the paper. 

This section is presented as an example only. The reader 
must furnish his own subroutines for significant changes for 
data outside these ranges.□ Program follows 
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ACCOUNTS PAYABLE 

ACCOUNTS RECEIVABLE 

GENERAL LEDGER 


. COMPATIBLE MODULES 
. ALSO INDEPENDENTLY INSTALLABLE 
PROGRAMS IN EACH^OOULE ALLOW 
All Fils Msintanancs 
Utility Fils Listing 
Individual Account Inqulriss 
Original Journals 
Automatic Masisr Fils updating 
Fast Accursts Ksyboard input 


CUSTOMER statements 
AGEING a TRIAL BALANCE 
SALES/ C/R JOURNALS 
CHECK WRITING 
AGEING a TRIAL BALANCE 
ACCT. « VERIFICATION 
DETAIL HISTORY INQUIRY 
TRIAL BALANCE 

paL a balance sheet 
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ITEM A/R 


A/P 


G/L 


Systam Manual $10.00 O S10.00 O S 19.00 O 

Program Listings 55.00 n 55.00 n 160.00 □ 

Programs on Disk * I manuals includad) 90.00 PI 90.00 D 2SO.00 U 

AR, AP, GL on disk with manual $390.00 COO ordars accaptad 
Immadiats shipmant upon rscaipt ol carlifiad chsck or monay ordar I 

•CP/M CBASIC Compaiibls sourca a Objact coda Smgia O or Dual Oanaitv FI 

NAME_—— 


California rasidants add 61s aals^ taa 


cb 
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PROGRAM LISTING 


100 'FORCASTJ A proarain to predict future test volume diven sufficient 
data on past performance? based on the article by Georde Uestlake 
in: MANAGEMENT AND COST CONTROL TECHNIQUES FOR THE CLINICAL LAB.? 
University Park Press»1977 

110 'Programmed in Microsoft Basic for the CP/M operating system. 

All comments should be directed to: Leo P. BieserMD 

RFD IrMurray Hill Road 
Hillf NH 03243 

120 'note: you must have at least one dummy 'xxxxxxx.DAT' file on the 
disc to prevent a file-not-found error. The data files should be 
created with this prodram itself to load correctly. 


130 CLEAR 1000 
140 SI2E=52 

150 DIM P(SIZE>rU(SIZE) 

lAO DIM Sl(SIZE)fS2<SIZE)rIKSIZE) 

170 PRINT CHR$(26) 


'Get some strinai space 
'Dim to No. of periods 


'Clear ADM screen 


180 PRINT’PROJECTION OF FUTURE LABORATORY TEST VOLUME/REVENUE’ 

190 PRINT" You are dimentioned to no more than "SIZE’periods." 

200 PRINT"-• 

210 print:print 

220 PRINT’THE DATA FILES AVAILABLE FOR THIS PROGRAM ARE:":PRINT 
230 FILES "Jic.DAT" 

240 print:print 

250 PRINT’ENTER A FILENAME (WITHOUT .DAT EXTENTION) TO USE A FILE"?: 
PRINT" FROM THE" 

260 PRINT" LIST ABOVE or CARRAGE RETURN TO START A NEW FILE OF DATA" 

270 print:print 

280 PRINT’OLD FILE NAME ? "? 

290 LINEINPUT X$ 

300 IF X$="" THEN PRINT:LINEINPUT"NEW FILE NAME (8 CHARS) ? •?X$: 
X$=X$+".DAT":B=1:G0T0 410 

310 '--User wants an old filer Set it 

320 X$=X$+".DAT" 

330 OPEN "I’rtlfXi 
340 INPUT ♦lfNfA0rA9 
350 FOR 1=1 TO N: 

INPUT ♦IfV(I): 

next: 

CLOSE 


360 '-Data entry and review 

370 PRINT 

380 INPUT’DO YOU WANT TO ADD TO THE CURRENT DATA "?Q$ 

390 IF LEFT$<a$fl)="Y" THEN B=N+i: 

PRINT:G0T0 460 'B=Start of new data 

400 PRINT:G0T0 620 'Nor use old data 


Start a new data file 


410 A0-2E+10:A9=2E+10 'init. hi/lo counters 

420 B=1 'we are not addind data 

430 PRINT’BEGIN ENTERING YOUR DATA NOW" 

440 PRINT’PERIODS MAY BE: WEEKLYrMONTHLYrYEARLY OR ANY OTHER INTERVAL." 
450 PRINT" RESULTS WILL BE IN TERMS OF THE SAME PERIODS." 

460 PRINT:PRINT"IF you make an error enter 999r "? 

470 PRINT’TO END DATA ENTRY USE 000":PRINT 


I 


480 FOR I=B TO 2E+10 'cont. till told to stop 


490 IF I/20=INT(I/20) THEN PRINT:PRINT 'But remind the user 

500 PRINT "PERIOD"?I?"= "r 

510 INPUT V(I) 

520 IF V(I)=999 THEN PRINT:PRINT"RED0 "?:G0T0 500 

530 IF V(I)=0 THEN N=I-1:G0T0 590 

540 IF V(I)>=A0 THEN 560 

550 A0=V(I) 'tad lowest value AO 

560 IF V<I)<=A9 THEN 580 

570 A9=V(I) 'and hidhest A9 

580 NEXT 

590 print:print 

600 PRINT" *♦* DATA ENTRY COMPLETE )|c#*':prinT 

610 '-User may want to check the old data 


620 INPUT"DO YOU WANT TO REVIEW THE DATA FOR ERRORS "?Q$ 

630 IF LEFTi(Q$rl)<>"Y" THEN 880 
640 print:print 

650 FOR 1=1 TO N 'Yesrprint it out 

660 PRINT USING "♦♦#"?!? 

670 PRINT"> "V(I>r 

680 NEXT 

690 print:print:input"correct"?a$ 

700 IF LEFT$<Q$rl)<>"N" THEN 750 
710 print:INPUT’CHANGE WHICH VALUE "?I 
720 INPUT’WHAT IS THE CORRECT VALUE ■?Z 
730 V(I)=Z:G0T0 640 

740 '-Save the final version of the data 

750 PRINT CHRi<26):PRINT"SAVING '"?X$?"' ON THE DISC.•:PRINT 

760 OPEN "0"r#lrX$ 

770 PRINT ♦lrNrA0rA9 

780 FOR 1=1 TO N 

790 PRINT #lrV(I) 

800 NEXT 

810 CLOSE 

820 

830 'Calculations. Note: the calculations diven are for three-period 
840 'exponential smoothind. If simple smoothind is desired substitute 
850 'the followind or add as a subprodram: 

SI(P+1)=(V(P)+V(P-l)+V(P-2)....+V(P-N))/N 
S2(P+1)=(S1(P+1)+S1(P)+S1(P-1))/3 

D=((2*S1(P+1))-S2(P+l))+((2/N-l))»(S1(P+1)-S2(P+1))) 

860 'Where V=volumer P=periodr Sl=first smoothindr S2=second smoothind 
and D=double smoothind. 

870 

880 print:INPUT"SMOOTHING FACTOR DESIRED (0-1) "?F:PRINT 

890 IF F>1 THEN PRINT:G0T0 880 

900 '—--Calculations. Note: with 3-period smoothind 

SlrS2 are invalid for the first period and 
D for the first two periods. 

910 S1(1)=V(1):S2(1)=V(1) 'initialise 

920 FOR P=2 TO N 

930 S1(P)=S1(P-1)+(F*(V(P-1)-S1(P-1))) '1st. smoothind 

940 S2(P)=S2(P-1)+(F*(S1(P)-S2(P-1))) '2nd. smoothind 


now double-smooth with factor F 
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There is a magazine 
on microcomputer techniques 
important enough to subscribe 
to even when written in the 
German ianguage: CHIP. 





You have to read it when you 
want to know what’s going on in 
Europe. 

CHIP is the leading magazine 
on microcomputer techniques in 
Germany. CHIP specializes on 
everything important in Germany 
and Europe. Background stories, 
research and practical appli¬ 
ances, testing, opinions and 
facts. Everything that counts. 
CHIP is instructive, enjoyable and 
informative, even when reading 
the German language is a little bit 
difficult for you. 

Subscribing to CHIP means you 
have a hot line into microcomput¬ 
ing in Europe. You get your CHIP 
by airmail or surface mail. 

Subscriptions to CHIP Maga¬ 
zine c/o Data Dynamics Tech¬ 
nology, 16704 Marquardt, P.O. 
Box 1217, Cerritos, CA 90701, 
U.S.A. 


YES, I want to subscribe to CHIP for one 
year (12 issues). 

□ Airmail $50 

□ Surface mail $32 (please allow 6 to 8 
weeks for delivery) 

□ Check enclosed (payable to Data 
Dynamics Technology, 16704 Marquardt, 
P.O. Box 1217, Cerritos, CA 90701, U.S.A.) 
Allow 8-12 weeks for first issue 


Date 


Signature 


Delivery address 


Name 


Profession 


Street/No. 


State 


Platinen- 

Rundanente 

furCh^ 
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950 D(P-1)=((<2*S1(P))-S2<P))+<(F/(l-F>)*(S1(P)-S2(P)))) 

960 NEXT 

970 '-Tabular printout of data* 


In the cp/ro system a 'PRINT' comniand is directed to the 
assigned console (CRT) and an 'LPRINT' is sent to the LST 
device (printer) 

980 INPUT'WHAT IS THE TITLE OF YOUR DATA“JQ1$ 


990 PRINT-ADJUST YOUR PAPER» TURN ON THE PRINTER and then hit 'RETURN'" 
1000 INPUT- READY ?? 

1010 LPRINT 

1020 LPRINT SPC(6)f-EXPONENTIAL SMOOTHING OF LABORATORY TEST VOLUME' 
1030 LPRINT SPC(15)f- USING A FACTOR OF O'F 
1040 LPRINT 
1050 LPRINT Ql$ 

1060 LPRINT STRING$(LEN(Q1$)»-=•):LPRINT 

1070 LPRINT-PERIOD-,-VOLUME-f-lST. SM.-r-2ND. SMDOUBLE' 

1080 LPRINT- (P)'f- (V)-r' (Sl)-r- (S2)-f- (D)- 
1090 LPRINT STRINGi(64»•--) 

1100 J=1 

1110 FOR K=1 TO N 

1120 LPRINT - -fK»V(K)» 

1130 IF K=1 THEN LPRINT SPC(2)»CHRi(45)?CHR$(45)»SPC(2)JCHR$(45); 

CHRi(45)f SPC(2)fCHR$(45)?CHRi(45):J-J+1:G0T0 1170 
1140 LPRINT INT((Sl(K)+.5))fINT((S2(K)+.5))» 

1150 IF J<3 THEN LPRINT SPC(2)rCHRi(45)?CHR$(45):J=J+1IGOTO 1170 

1160 LPRINT INT((D(J-1)+.5)):J=J+1 

1170 NEXT 

1180 LPRINT STRINGi(64»---) 

1190 FOR 1=1 TO 6:LPRINT:NEXT 'eject paper 

1200 '-define draph parameters 

1210 UIDE=120:HEIGHT=54: ' 14-xll' paper 

1220 WIDTH 130 

1230 SCALE=INT((A9-A0)/HEIGHT) 'vertical interval 

1240 PLACE=INT(UIDE/N) 'horizontal tabs 

1250 PRINT CHR$(26) 

1260 PRINT-SET UP THE PARAMETERS FOR GRAPHIC OUTPUT' 

1270 PRINT STRING$(40r45)JPRINT 

1280 PRINT'YOUR DATA RANGES FROM 'rAO?'to'fA9J'or'rA9-A0 'UNITS IN ALL- 
1290 PRINT 

1300 INPUT-SELECT AN EVEN RANGE FOR THE GRAPH? LOWEST VALUE -JAL 
1310 INPUT- HIGHEST 'fAHtPRINT 

1320 PRINT'THE GRAPH WOULD BE-fHEIGHTf DIVISIONS HIGH or'? 

1330 PRINT INT((AH-AL)/HEIGHT)r' UNITS/DIV.'IPRINT 
1340 PRINT 


1350 

1360 

1370 

1380 

1390 

1400 

1410 


1420 PRINT 


1430 

1440 


INPUT-SELECT AN EVEN NUMBER OF UNITS/DIV (CAN'T BE LOWER) 'JIl 
IF 11=0 THEN I1=INT((AH-AL)/HEIGHT):G0T0 1380 
IF I1<INT((AH-AL)/HEIGHT) THEN PRINTtPRINT-WON'T FITr-ft 
PRINT -MUST BE >'f:GOTO 1330 
PRINT CHR$(26)tPRINT STRING$(72»45):PRINT 

PRINT- YOUR GRAPH WILL RUN FROM -AL-to-AH- ON THE VERTICAL AXIS- 

PRINT- WITH EACH DIVISION =-»Ii;-UNITS-JPRINT 

PRINT- THE HORIZONTAL RANGE IS FROM ZERO TO-WIDE-AND YOU-J 

:print- have-n-points- 

WITH EACH DIVISION ='JPLACE»-UNIT-f?IF PLACE >1 THEN 
PRINT-S- ELSE PRINT 
PRINTJPRINT STRING$(72»45):PRINT:INPUT -CORRECT -JQ$ 

IF LEFT$(Q$f1)=-N- THEN PRINT CHR4(26): 

PRINT-BEGIN GRAPH DEFINITION AGAIN-:F0R 1=1 TO 5? 


PRINT CHR$(7) 


:for j=i TO ioo:next Jri jprint:goto i280 


1450 


Now print the Sraph 


1460 X=2' Start counter and print onlw alternate mardin values 
1470 print:INPUT-ADJUST PRINTER AND HIT RETURN TO START -50$ 
1480 FOR I=AH TO AL STEP -II 


1490 IF X/2=INT(X/2) THEN LPRINT USING -♦♦♦♦-?!? 

ELSE GOTO 1510 

1500 LPRINT --!-f:GOTO 1520 

1510 LPRINT TAB(5)- I'f 

1520 X=X+1 'counter for draph vert. 

1530 IF X=8 THEN LPRINT TAB(15) Ql$? 'our Sraph title 

1540 IF X=9 THEN LPRINT TAB(20)- SMOOTHING FACTOR = 0'?Ff 

1550 FOR P=1 TO N-1' 

activate next 3 lines for plotting the unsmoothed data also 

1560 ' IF V(P) <= I-(Il/2) THEN 1530 

1570 ' IF V(P) > I+(Il/2) THEN 1530 

1580 ' LPRINT TAB(PLACE*P);-o-» 

1590 IF P<3 THEN 1630 'first 2 D's invalid 

1600 IF D(P) <= I-(Il/2) THEN 1630 

1610 IF D(P) > I+(Il/2) THEN 1630 

1620 LPRINT TAB(PLACE*P);-x-; 

1630 next: LPRINT 

1640 NEXT I 

1650 '-Now print a horizontal legend for the draph 


1660 LPRINT SPC(5)f 

1670 IF PLACE=1 THEN LPRINT (WIDEf'-'):F0R 1=1 TO WIDE STEP 5? 

LPRINT I:NEXT:G0T0 1800 
1680 FOR 1=1 TO (WIDE/PLACE)-3 

1690 LPRINT 

1700 IF PLACE=4 THEN LPRINT ' —-J 

1710 IF PLACE=3 THEN LPRINT 

1720 next: LPRINT 

1730 ' the above prints the bottom margin onlwf the values 
must be provided by the user* The following is for 
a specific use* 

1740 LPRINT SPC(7) 

1750 FOR 1=1 TO 3 

1760 LPRINT-DC JN FB MR AP MY JN JL AU SP OC NV -? 

1770 NEXT 

1780 LPRINT 

1790 LPRINT TAB(20)-1976-; TAB(60)'1977-r TAB(95)- 1978- 

1800 FOR 1=1 TO 5:LPRINT:NEXT 'eject the paper 

1810 END 


RUN #1 CREATING THE DATA FILE 


RUN 

PROJECTION OF FUTURE LABORATORY TEST VOLUME/REVENUE 
You are dimentioned to no more than 52 periods* 


THE DATA FILES AVAILABLE FOR THIS PROGRAM ARE? 
DUMMY .DAT 
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FINANCIAL TAX 

ACCOUNTING PREPARATION 

SOFTWARE SOFTWARE 


A generalized, interactive 
bookkeeping and accounting 
system created by our staff of 
CPA’s for our accounting 
practice. The system includes 
all of the accounting journals, 
ledgers, and reports 
necessary for a complete 
accounting package (i.e. 
generai ledger, payroll, 
receivables, payables, 
financial statements, plus a 
few things not found 
elsewhere.) This is a tried and 
true system with over two 
years of six and seven day per 
week usage. 

The PJA Accounting System 
with documentation is avail¬ 
able for $500. An Alpha Micro 
computer with either floppy 
or hard disk is required. 
Dealerships are availabie. 


CIRCLE INQUIRY NO. 38 


An on-line, interactive, in- 
dividuai income tax 
preparation system created 
by our staff of CPA’s for our 
tax practice. The system 
prepares Form 1040, related 
forms, and schedules found 
in typical returns. This system 
allows the tax professional to 
avoid most of the mechanics 
of tax preparation, greatly 
increases his/her produc¬ 
tivity, reduces errors, and 
reduces total time required to 
finish a return. 


The PJA Tax System with 
documentation is avaiiable 
for $500. An Alpha Micro 
computer with either fioppy 
or hard disk is required. 
Dealerships are available. 

CIRCLE INQUIRY NO. 64 


0^<iy/ne, dTicl 

CERTIFIED PUBLIC ACCOUNTANTS 


611 West Ninth Avenue 
Anchorage, Alaska 99501 
(907) 272-7261 or 279-2351 


DECEMBER 1979 
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ENTER A FILENAME (WITHOUT .DAT EXTENTION) TO USE A FILE FROM THE 
LIST ABOVE or CARRAGE RETURN TO START A NEW FILE OF DATA 


OLD FILE NAME ? 

NEW FILE NAME (8 CHARS) ? PROFILE 
BEGIN ENTERING YOUR DATA NOW 

PERIODS MAY BE: WEEKLY»MONTHLY»YEARLY OR ANY OTHER INTERVAL. 
RESULTS WILL BE IN TERMS OF THE SAME PERIODS. 


IF YOU. 

MAKE 

AN ERROR 

ENTER 999f 

TO END DATA ENTRY USE 000 

PERIOD 

i = 

? 994 



PERIOD 

2 « 

? 1000 



PERIOD 

3 = 

? 1049 



PERIOD 

4 = 

? 1129 



PERIOD 

5 = 

? 895 






etc 


PERIOD 

36 = 

? 1939 



PERIOD 

37 = 

? 000 






DATA ENTRY 

COMPLETE ♦** 

DO YOU 

WANT 

TO REVIEW 

THE DATA 

FOR ERRORS ? N 


SMOOTHING FACTOR DESIRED (0-1) ? .8 


WHAT IS THE TITLE OF YOUR DATA? TOTAL TESTS/MONTH CHEM. SECT. B 
ADJUST YOUR PAPERr TURN ON THE PRINTER and then hit 'RETURN' 
READY ?? ? 

RUN *2 USING OLD DATA FILES 


RUN 

PROJECTION OF FUTURE LABORATORY TEST VOLUME/REVENUE 
You are dimentioned to no more than 52 periods. 


THE DATA FILES AVAILABLE FOR THIS PROGRAM ARE: 

DUMMY .DAT PROFILE .DAT 

ENTER A FILENAME (WITHOUT .DAT EXTENTION) TO USE A FILE FROM THE 
LIST ABOVE or CARRAGE RETURN TO START A NEW FILE OF DATA 

OLD FILE NAME ? PROFILE 


DO YOU WANT TO ADD TO THE CURRENT DATA ? NO 
DO YOU WANT TO REVIEW THE DATA FOR ERRORS ? YES 


1> 

994 

2> 

1000 

3> 

1049 

4> 

1129 

5> 

895 

6> 

1012 

7> 

1095 

8> 

1024 

9> 

937 

10> 

949 

11> 

1109 

12> 

1100 

13> 

877 

14> 

994 

15> 

913 

16> 

1064 

17> 

961 

18> 

847 

19> 

1003 

20> 

864 

21> 

1279 

22> 

1361 

23> 

1442 

24> 

1520 

25> 

1440 

26> 

1316 

27> 

1398 

28> 

1767 

29> 

1858 

30> 

1797 

31> 

1800 

32> 

1614 

33> 

1699 

34> 

1579 

35> 

1520 


36> 1939 

CORRECT? YES 

SET UP THE PARAMETERS FOR GRAPHIC OUTPUT 


YOUR DATA RANGES FROM 847 to 1939 or 1092 UNITS IN ALL 

SELECT AN EVEN RANGE FOR THE GRAPH: LOWEST VALUE ? 830 

HIGHEST ? 1950 

THE GRAPH WOULD BE 54 DIVISIONS HIGH or 20 UNITS/DIV. 

SELECT AN EVEN NUMBER OF UNITS/DIV (CAN'T BE LOWER) ? 20 


YOUR GRAPH WILL RUN FROM 830 to 1950 ON THE VERTICAL AXIS 
WITH EACH DIVISION = 20 UNITS 

THE HORIZONTAL RANGE IS FROM ZERO TO 120 AND YOU HAVE 36 POINTS 
WITH EACH DIVISION = 3 UNITS 


CORRECT ? YES 

EXPONENTIAL SMOOTHING OF LABORATORY TEST VOLUME 
USING A FACTOR OF 0 .8 

TOTAL TESTS/MONTH CHEM. SECT. B 


PERIOD 

(P) 

VOLUME 

(V) 

1ST. SM. 
(SI) 

2ND. SM. 
(S2) 

DOUBLE 

(D) 

1 

994 

_ 

_ 

_ 

2 

1000 

994 

994 

— 

3 

1049 

999 

998 

1004 

4 

1129 

1039 

1031 

1080 

5 

895 

1111 

1095 

1191 

6 

1012 

938 

970 

781 

7 

1095 

997 

992 

1025 

8 

1024 

1075 

1059 

1159 

9 

937 

1034 

1039 

1010 

10 

949 

956 

973 

874 

11 

1109 

950 

955 

928 

12 

1100 

1077 

1053 

1200 

13 

877 

1095 

1087 

1138 

14 

994 

921 

954 

754 

15 

913 

979 

974 

1005 

16 

1064 

926 

936 

878 

17 

961 

1036 

1016 

1137 

18 

847 

976 

984 

936 

19 

1003 

873 

895 

761 

20 

864 

977 

961 

1059 

21 

1279 

887 

901 

813 

22 

1361 

1201 

1141 

1500 

23 

1442 

1329 

1291 

1517 

24 

1520 

1419 

1394 

1547 

25 

1440 

1500 

1479 

1606 

26 

1316 

1452 

1457 

1425 

27 

1398 

1343 

1366 

1229 

28 

1767 

1387 

1383 

1408 

29 

1858 

1691 

1629 

1999 

30 

1797 

1825 

1786 

2020 

31 

1800 

1003 

1799 

1819 

32 

1614 

1801 

1800 

1802 

33 

1699 

1651 

1681 

1502 

34 

1579 

1689 

1688 

1698 

35 

1520 

1601 

1618 

1514 

36 

1939 

1536 

1553 

1454 
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Introducing the First 
CF^M Compatible Desktop Computer 
with Color Graphics. 



The new Intecolor 8063 is the first desktop computer to combine the 
advantages of color alphanumerics and graphics with the versatility 
of CP/M. For unprecedented flexibility at a price within 
the reach of most small businesses, the Intecolor 
8063 Is the answer. 

What does CP/M mean to you? An abundant 
selection of readily available software. There are 
CP/M programs for most business applications, 
minimizing the need for specially-prepared 
software. 

Load the CP/M Operating System Disk and 
’’re readv to run anv CP/M 


tion), whether it’s in BASIC, FORTRAN IV, or any other programming 
language. Add the superb readability and Improved comprehension 
of color graphics and you’ve got unparalleled desktop performance. 

Stanc&rd features of the Intecolor 8063 include a 19" color display 
with an 80 character x 48 line format, 32K of user RAM (expandable 
to 48K), and a dual 8" floppy disk drive with 591K bytes of storage 
(expandable to 1.1 megabyytes). 

Plus you get ISC’s color version of Microsoft Business BASIC on 
floppy disk. All for just $5995.* Incredible? Indeed, and only from 
ISC, the world’s largest supplier of color CRT terminals. 

If your application calls for it, Microsoft FORTRAN IV is available 
from ISC for $79.95.* 

So if you want to spend more time computing than programming, 
contact your ISC sales representative today. Or check out the 

8063 at selected computer dealers. CP/M in color. Only from ISC. 

Color Communicates Better 


U.S. Domestic prices. Unretouched photo of screen Furniture not included CP.'M is a registered trademark of Digital Research Corp. 


ISC SALES REPRESENTATIVES: AL: 205/883-8660, AZ: 602/994-5400. AR: (TX) 214/661-9633, CA; Alhambra 213/281-2280. Goleta 805/964-8751. Irvine 714/557-4460. Los Angeles 213/476-1241, 
Los Altos 415/948-4563. San Diego 714/292-8525, CO: 303/779-0666. CT: 203/624-7800. DE: (PA) 215/542-9876. DC; (VA) 703/569-1502. FL: Ft. Lauderdale 305/776-4800. Melbourne 305/723-0766. 
Orlando 305/425-5505. Tallahassee 904/878-6642. GA; Atlanta 404/455-1035. HI: 808/524-8633. ID: (UT) 801/973-7969. IL;(No.)312/564-5440. (So. MO) 816/765-3337. IN; (IL) 312/564-5440. 
lA; (MO) 816/765-3337, KS; (MO) 816/765-3337, KY: (OH) 513/429-9040, LA: 504/626-9701. ME: (MA) 617/729-5770. MD:(VA) 703/569-1502, MA: 617/729-5770. Ml: Brighton 313/227-7067, 
Grand Rapids 616/393-9839. MN: 612/822-2119. MS; (AL) 205/883-8660, MO: 816/765-3337. MT: (CO) 303/779-0666, NB: (MO) 816/765-3337. NH; (MA) 617/729-5770, NJ: (No.) 201/224-6911, 
(So.) 215/542-9876, NV: (AZ) 602/994-5400. NM; 505/292-1212. NY: Metro/Ll (NJ) 201/224-6911, N. Syracuse 315/699-2651. Fairport 716/223-4490. Utica 315/732-1801. NC: 919/682-2389, 

ND: (MN) 612/822-2119, OH: Cleveland 216/398-0506, Dayton 513/429-9040. OK: (TX) 214/661-9633, OR; 503/620-5800, PA: (E) 412/922-5110. (W) 215/542-9876, Rl; (MA) 617/729-5770, 

SC: 803/798-8070, SD: (MN) 612/882-2119. TN. 615/482-5761. TX; Dallas 214/661-9633, El Paso Area (Las Cruces.NM) 505/523-0601. Houston Only 713/780-2511, UT: 801/973-7969, 

VT: (MA) 617/729-5770, VA; 703/569-1502, WA; 206/455-9180, WV: (PA) 412/922-5110, Wl: (IL) 312/564-5440, WY: (00)303/779-0666, 

EUROPEAN EXPORT SALES: EUROPE; (MA) 617/661-9424. BELGIUM: Brussels 02-242-36-04. FRANCE: Rueil Malmaison 749-40-37. GREECE; Athens 642-1368. ITALY; Roma 805-647/872-457. 
THE NETHERLANDS Poeldijk 01749-7640, SPAIN; Barcelona 204-17-43 SWEDEN: Vallingby 08-380-370. SWITZERLAND: Mutschellen 057-546-55, UNITED KINGDOM: Bournemouth 0202-293-115 
WEST GERMANY. Koblenz (0261)-31025/6. AUSTRALIA & NEW ZEALAND: Auckland 814-9385. Canberra 58-1811. Chermside 59-6436, Melbourne 03-543-2077. Sydney 02-808-1444. 
Wellington 64-4585. CANADA: Dorval 514/636-9774. Ottawa 613/224-1391. Toronto 416/787-1208. Vancouver 604/684-8625, CENTRAL AND SOUTH AMERICA & CARIBBEAN: (GA) 404/394-9603. 
MEXICO: Monterrey 564-876, FAR EAST; (CA) 213/382-1107. HONG KONG: 5-742211. JAPAN: (Tokyo) 402-8596. TAIWAN; (Taipei) 02-7026284. MIDDLE EAST: (GA) 404-581-0284, 

IRAN: Tehran 891-148, ISRAEL: Tel Aviv 266-291. KUWAIT: Kuwait 438-180/1/2. LEBANON: Beirut 221731/260110. SAUDI ARABIA: Jeddah 27790. Ryadh 25083-39732. 

For sales and service in other countries contact ISC headquarters in Norcross. GA.. U.S.A. 

IntGlIiQ^nt SyStomS Corpf* intecolor Drive •Technology Park/Atlanta •Norcross, Georgia 30092 •Telephone 404/449-5961 •TWX 810-766-1581 
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1930-I 
: 

1910-1 


TOTAL TESTS/MONTH CHEH. SECT. B 
SMOOTHING FACTOR - 0 ^1 


1870-: 

I 

1830-: 
I 

1790-1 

! 

1750-1 

J 

1710-i 

I 

1670-i 
: 

1630-! 

: 

1590-1 

: 

1550-1 

I 

1510-! 

I 

1670-1 

: 

1630-1 

I 

1390-: 
I 

1350-! 
I 

1310-1 

8 

1270-8 

8 

1230-8 

8 

190-8 

150-8 

8 

110-8 

8 

1070-8 

8 

1030-8 

8 

990-1 

I 

930-8 

8 

910-8 

8 

870-8 

8 

830-8 



— 8 — 8 —8 — 8“8 —8 — 8 —8 — 8 —8 —8 — 8 —8 — 8 ~ 8 ~ 8—1 — 8 ~ 8“8 —8 —8 —8 —8 — 8 “ 8 “ 8 ~ 8 “ 8 “ 8~8 —8 —8 — 8“8 — 8 -*- 
DC JN FB HR AP MY JN JL AU SP OC NV DC JN FB MR AP MY JN JL AU SP OC NV DC JN FB MR AP MY JN JL AU SP OC NV 
1976 1977 1970 



EXPONENTIAL SMOOTHING 

OF LABORATORY 

TEST VOLUME 



USING 

A 

FACTOR OF 0 .1 



TOTAL 

TESTS/MONTH CHEM, 

SECT. B 



PERIOD 

VOLUME 


1ST. SM. 

2ND. SM. 

DOUBLE 

<P) 

(V) 


(SI) 

(S2) 

<D) 

1 

994 


— 

— 

_ 

2 

1000 


994 

994 

— 

3 

1049 


995 

994 

995 

4 

1129 


1000 

995 

1006 

5 

895 


1013 

996 

1031 

6 

1012 


1001 

997 

1006 

7 

1095 


1002 

997 

1008 

8 

1024 


1012 

999 

1026 

9 

937 


1013 

1000 

1027 

10 

949 


1005 

1001 

1010 

11 

1109 


1000 

1001 

998 

12 

1100 


1011 

1002 

1020 

13 

877 


1019 

1003 

1037 

14 

994 


1005 

1004 

1007 

15 

913 


1004 

1004 

1005 


16 

1064 

995 

1003 

986 

17 

961 

1002 

1003 

1001 

18 

847 

998 

1002 

993 

19 

1003 

983 

1000 

963 

20 

864 

985 

999 

969 

21 

1279 

973 

996 

947 

22 

1361 

1003 

997 

1011 

23 

1442 

1039 

1001 

1081 

24 

1520 

1079 

1009 

1158 

25 

1440 

1123 

1020 

1238 

26 

1316 

1155 

1034 

1290 

27 

1398 

1171 

1048 

1309 

28 

1767 

1194 

1062 

1340 

29 

1858 

1251 

1081 

1440 

30 

1797 

1312 

1104 

1543 

31 

1800 

1360 

1130 

1617 

32 

1614 

1404 

1157 

1679 

33 

1699 

1425 

1184 

1693 

34 

1579 

1453 

1211 

1721 

35 

1520 

1465 

1236 

1720 

36 

1939 

1471 

1260 

1705 


1950-8 

8 

1910-8 

8 

1870-8 


8 TOTAL TE8TS/M0MTH CHEM. SECT. B 

1030-8 SMOOTHING FACTOR - 0 .0 
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theirs. ours. 


So you didn’t think documentation 
made a difference. 


Sure, MicroSource is flexible, powerful, 
versatile. Sure, it’s sophisticated yet 
simple; the first user-oriented software. 
But you may not be aware of the biggest 
difference of all. Documentation. The most 
extensive in the industry. 

Support makes a difference, too. The 
support of some of the world’s leading 
microcomputer people. The support of 
stringent field testing and follow up. 
The invaluable support of business 
software experts dedicated to helping 
you manage information in real-world 
environments. Not just when you 
acquire software, but as you implement, 
as you train, as you use Microsource to 
solve your contemporary business 
problems. 

The MicroSource Difference means 
dealer support, too: we back every 
dealer with our experience, our 


knowledge, our integrity. Plus, the 
materials and resources he needs to 
provide the finest in software solutions 
and data base management. 



From AutoScribe”*, the versatile word 
processing package that means 
business ... to Bookkeeper™, designed 
by a CPA to produce efficient client 
writeups. From the powerful 
LedgerPlus™ financial package to 
MoneyBelt™, the flexible accounting 
system, both for small to medium sized 
businesses ... or small to medium sized 
departments of big corporations. 
Timekeeper™ — for the professional 
practice or the corporate service 
department — bills for time, when time 
means money. All MicroSource 
is backed by exhaustive operations 
manuals, incomparable factory 
support, and system expandability. It 
runs on North Star, Vector Graphics, 
Heath Data Systems, Apple and TRS-80 
... before long, CP/M, Cromemco, Data 
General MicroNOVA. Sample the 
MicroSource difference. 


.^SCiCSOuiC® 


Ask your dealer about powerful, user-oriented MicroSource software. Or call the telephone number below for the nearest 

MicroSource dealer near you. CIRCLE INQUIRY NO. 103 

1425 W. 12th PI. • Tempe, AZ 85281 • 602-894-9247 





























The user can copy from an original or rough sketch, 
then add the corrections or final touches without 
having to redo the entire drawing. 



The Apple Graphics Tablet. 
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The Apple Graphics Tablet can be used to assist in 
such diverse fields as fine arts like the Einstein sketch 
on the cover and this street map for (New York City. 


Mansfield told Bernstein that what he wanted to do was in¬ 
deed possible. He set the artist up with a digitizer and Bernstein, 
using his television set as a monitor, got to work. Three days 
later, he gave his resulting disk to Mansfield, who made sure 
the people at Apple saw it. The rest, as they say, is history. 

Using Apple’s new graphics tablet and his own unique pro¬ 
cess of breaking a picture down in a technical, abstract way, 
Bernstein designed the cover, label, poster and commercial 
for the newly released Wayne Newton album. The striking 
design is turning heads in record stores around the world. 

As Bernstein points out, the capability of drawing into a 
computer has been around for about 1 5 years, but it has not 
been done well until now. “This very simple, inexpensive 
system now offers artists like myself a whole new art form to 
explore and develop,” he said. 

Apple introduced its graphics tablet at this year’s National 
Computer Conference in June. According to John Jones of 
Apple’s marketing group, the response was everything the 
company had hoped for, and more. 

“I don’t remember any time during the show when we 
didn’t have a crowd gathered around our demonstration 
area,” Jones says. “Saul Bernstein was there to help us out 
and I don’t think there was a single person who walked away 
from our booth unimpressed.” 

Jones feels the new product’s appeal will be wide ranging. 
“Other companies sell graphics tablets, but no one else of¬ 
fers the software support and the complete operating system 
that we do,” he says. “Also, I don’t think there’s any other 
manufacturer on the market who can match our price.” 

Apple took an OEM tablet and worked it into an easy-to- 
operate, affordable system. The total system, consisting of an 
Apple 11 (or an Apple 11 Plus) computer with 48K of memory, 
BASIC software, the graphics tablet and one disk sells for 
around $3,000. A standard color or black and white tele¬ 
vision set can serve as a monitor. 

The system is ideal for drawing, lettering and low-level 
technical drawings. It offers a variety of choices for drawing 
modes and the BASIC language makes it easy for Apple to 
change the program to fit the needs of the user. 

According to Jones, a finished product done with the tablet 
can be turned out in hours Instead of the weeks sometimes 
required using drawing or painting modes. The user draws 
on the tablet and the image appears on the monitor. If he 
wants to make a change, he can take out any portion of the 
drawing simply by pushing a button, then resume his draw¬ 
ing in that area. 

“When you think of what is involved in making a change 
in a sketch, or especially a painting, the simplicity of this sys¬ 
tem becomes even more impressive,” says Jones. 

In designing the Wayne Newton album cover, Bernstein 
tried several versions on the tablet and took Polaroid snap¬ 
shots of each of them. The record company was able to 
choose the one they liked best and make suggestions for 
changes. Bernstein noted their changes, went back to the 
tablet and made them and was able to provide them with the 
new version promptly. Had he shown paintings instead, the 
modification process would have taken weeks. 

“Time Is money to a commercial artist,” says Bernstein, 
“and the more time you save yourself, the more money 
you’ve made. My Apple system has already paid for itself 
several times over.” 

According to Jones, the current system, which is limited 
primarily to the drawing mode, will be enhanced In the future 
to provide a capability for diagramming on a higher technical 
level. In the meantime, the marketing effort will be aimed at 
artists like Bernstein. 

“I think it’ll be the easiest product In the world to sell,” 
says the artist. “Artists are generally scared to death of things 
like conr>puters, but once people are made aware of just how 
simple this system is, I think you’re going to see a lot more 
computer art.”n 
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The project was two years in the laboratory. Born in an 
engineering bull session or during a sleepless night or while 
viewing the climax of 2001: A Space Ocl\^ssey — the origins 
are lost, now. People talk in two years. Engineers meet 
friends in other cities; programmers take advanced studies at 
nearby colleges. The word gets out. 

The University of Oregon learns about it and wants one for 
neurological studies of a monkey’s eyesight. They get it. 
Stanford University needs one for a PhD thesis. A deal is 
struck: Write us some software, you can have our develop¬ 
mental model. The prototype shop gets busy again. An 
urgent call from a Las Vegas casino: help us identify our 
high-roller check cashers. 

They’re still working on 
that deal. 

What kind of a machine 
elicits enthusiasm from 
such a wide range of 
people? It’s obvious that 
these early users, whose 
excitement wouldn’t 
allow them to wait for 
the production units, 
were fired up by more 
than the thrill of seeing 
yet another arrange¬ 
ment of parts on a cir¬ 
cuit card, if analyzed, it 
could probably be 
shown that these people 
were excited not by a 
part they could hold in 
their hand; but by the 
potentiality of their own 
minds, “I need that 
machine because there's 
this idea 1 have, see —- 
this thing in my head only I can see. Give me a way of 
showing it to you; make me a tool so I can pry it out and 
lay it on the table, that you can see what’s painted on the 
inside of my eyelids.” 

What we are talking about Is yet another card or two or 
three for the S-100 bus. But far more than just that, the SDI 
(a sophistication of the project name: Super Dazzler Inter¬ 
face) has been a vehicle to cut loose the imagination of near¬ 
ly everyone who has come into contact with it. 

The SDI corner ot.tKe Cromemco factory is more popular 
than the water cooler ever was. Visitors who know where the 
SDIs are plan their routes to Include a look at the colorful 
screens. They are rewarded by a glimpse into the future of 
computers, for that is certainly the place for tools such as the 
Superdazzler. 

COMPONENTS OF THE SDI SUBSYSTEM 

In its simplest form, this high-resolution color graphics 
subsystem consists of a pair of SDI cards and a color monitor 
(a kind of a stripped-down color TV set). As we shall see 
later, performance of the system is enhanced dramatically by 
the addition of other hardware, but these two pieces are ail 
that are really necessary to add a spectacular graphics cap¬ 
ability to most any computer built around an S-100 bus. 


The SDI subsystem will plug right into any Cromemco 
product (System Two, System Three, Z2-H, etc.). It should 
also be adaptable to nearly everyone else’s machine, if 
careful attention is given to such things as port addresses and 
memory locations of the resident programs. 

The two-card SDI set consists of a DMA Board and a 
Video Board, $595 the pair. The former Is responsible 
for scanning the picture area of the computer’s memory 
on a continuous basis and sending this information to the 
Video Board. The Video Board then interprets this digi¬ 
tal information and converts it Into analog signals, which 
are sent to the color monitor for display. 

The color monitor 
must be of the “RGB” 
(named after the red, 
green and blue colors of 
its three electron guns), 
whose synch signals con¬ 
form to the TV Industry’s 
EIA Standard RS-170. 
An RGB monitor is usu¬ 
ally more expensive than 
the common “compos¬ 
ite” color sets, but the 
quality of the display is 
far superior. Cromemco’s 
19-inch RGB monitor 
(supplied to them by 
Mitsubishi) provides a 
grade of resolution and 
stable, saturated colors 
the likes of which you’ve 
never seen on your 
home television set. At 
$6,995, it should! 

For reasons we shall 
soon see, the SDI sub¬ 
system benefits greatly if the computer it Is attached to is 
equipped with a brace of special two-port memory boards. 
These boards plug right into the S-100 bus also, and 
become the area wherein the picture is stored while It is be¬ 
ing displayed. 

“Two port” means that in addition to the normal connec¬ 
tion that exists between the memory and CPU, there exists 
an additional direct link between the memory and SDI and 
DMA Board. This allows the SDI to refresh the image on the 
screen without having to compete with the CPU for time on 
the “normal” S-100 bus. 

The two-port memory is currently available as a $795 
16-kilobyte static product, large enough for one low-resolu¬ 
tion picture or one-third of a medium- or high-resolution 
one. There is no reason, however, that two-port memories 
cannot follow the same trend towards higher density (more 
kilobytes per board) and lower cost, as we have seen in other 
memory products. 

REMEMBER THAT PICTURE 

With few exceptions, a television tube will retain an im¬ 
age on its screen for only a fraction of a second. After that, 
everything goes black. Such a feature is, of course, neces¬ 
sary in order to show “moving” pictures, but it means that 
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every detail of a picture must be remembered somewhere 
else in the system if the screen is to show a steady, unmoving 
image. The “somewhere else” in this case is either a portion 
of the computer’s normal Random-Access Memory (RAM) 
or the special two-port RAM described above. 

To display a stationary image, the SDl electronics continu¬ 
ously interrogate the contents of the RAM and re-write the 
picture to the screen. This is done 30 times each second, the 
same rate as an ordinary TV set. Since the human eye can¬ 
not detect such a rapid flicker, the image appears to be stand¬ 
ing still. 

Your eyes have a marvelous capacity for viewing a com¬ 
plex image and delivering meaningful information to the 
brain. Systems such as the SDl take advantage of this fact by 
forming pictures that are rich in detail. The price that must be 
paid is that this detail must be retained in the RAM. That 
means that a large chunk of memory must be dedicated to 
remembering the contents of the image. 

The designers of the SDl have taken a direct approach to 
this problem, allocating a portion of the memory to each tiny 
area of the screen. The smallest viewable area is called a pixel 
(for “picture element”). Each of the 22,869, 91,476 or 
365,904 pixels in a single image (depending upon the 
chosen resolution) is rep¬ 
resented either by a bit 
or a nybble in memory, 
depending upon whether 
the image is black-and- 
white or color. (A nybble 
is four bits of memory 
— one half of a byte.) 

There is a direct trade¬ 
off between picture reso¬ 
lution and memory re¬ 
quirements. Twelve kilo¬ 
bytes of memory can 
hold either a low-resolu¬ 
tion color picture or a 
medium-resolution black 
and white one. Forty- 
eight kilobytes will retain 
a medium-resolution 
color picture or a high- 
resolution monochrome 
one. Table 1 shows the 
options. The user of the 
system is not restricted 
by the nomenclature. 

“Color” can be any 16 colors, including 16 shades of grey or 
tan, and “black-and-white” can be replaced with blue-and- 
yellow or red-and-pink, or whatever combination you desire. 

The most common arrangement is to dedicate a 48-kilobyte 
chunk of memory to the function of holding either a single 
medium- or high-resolution picture or four low- or 
medium-resolution ones. Unless the two-port RAM Is utilized, 
the operating system and any user programs have to be 
limited to the first 16 kilobytes of memory. This restriction 
can be alleviated by using Cromemco’s proven memory¬ 
mapping scheme, which allows several banks of 64-kilobyte 
memory to be contained in the computer. 

If the two-port RAMs are specified, they can be allocated to 
the higher memory banks. The system we saw had three 
48-kilobyte banks of memory for picture retention in addi¬ 
tion to 64 kilobytes of normal computer RAM. 

THE CONTENDERS 

The DMA board of the SDl interrogates the picture mem¬ 
ory by the use of a Direct Memory Accessing method. This 
technique, sometimes called “cycle stealing,” allows the 
DMA Board to take priority over the CPU for the purpose of 
looking at a memory location. 

Because of the vast number of such accesses that are 


needed in this application, the CPU is robbed of its time to a 
noticeable extent. In fact, the simple task of displaying a low- 
resolution picture can take up to 45% of a memory’s avail¬ 
able time, reducing the CPU’s efficiency to 65% of its full- 
strength value. A high-resolution picture takes a crippling 
95% of the CPU’s capacity away. 

That might sound like a serious problem, but consider that 
SDl subsystems are most likely to be used in computers that 
are dedicated to graphics applications, and this restriction 
may be an acceptable one. Even 5% of a Z-80 is still a pretty 
powerful tool. 

Cromemco is concerned enough, however, to offer sev¬ 
eral ways around the problem. Two of them are simple: tell 
the SDl that you want to trim 12.5% off the top and bottom 
of the picture and/or reduce the vertical resolution by half, 
and the CPU is given back up to 70% of its oats. Add the 
two-port RAMs, and the problem goes away almost entirely. 
This is due to the fact that the DMA accesses to the picture 
memory take place over separate cables, freeing the S-100 
bus to the nearly exclusive use of the CPU. 

A MAP IN COLOR 

Representing each spot on the screen by a piece of RAM is 

a straightforward plan, 
but Cromemco has en¬ 
hanced the idea with a 
simple but powerful tech¬ 
nique: color mapping. 
The SDl contains a small 
extra area of memory 
designated the Color 
Mapping RAM. It is equi¬ 
valent to only 24 bytes 
of regular memory, but 
it contains the secret of 
many of the more spec¬ 
tacular attributes of the 
SDl images. 

. The Color Mapping 
RAM is organized as 
shown in Figure 3. Each 
of the 48 cells can con¬ 
tain a numeric value from 
0 to 15, representing 
the power with which 
the red, green or blue 
electron gun of the color 
tube bombards the cath¬ 
ode screen. Each of the 16 triplets of such intensities is a 
“color value.” It is this value which is actually retained by the 
larger (12K or 48K) picture RAM. 

In the partially completed color map shown in Figure 1, a 
nybble containing the value 0 would cause its corresponding 
pixel to be displayed in black (all guns off). White (all guns 
turned to full intensity) is represented by a value of 15. A few 
other simple examples are shown. An incredible 4,096 dif¬ 
ferent shades of color are possible, although only 16 can be 
utilized for any given image. 

For monochrome images, each pixel Is represented by 
one bit in the picture memory area. If the bit is a ‘0,’ the col¬ 
or value of 0 in Figure 3 is sent to the tube. A ‘1 ’ bit causes a 
color value of 15 to be sent. 

By retaining a given image on the screen and varying the 
values of electron gun intensity in the color map, the hue and 
warmth of the picture can be instantly altered, subtly or 
radically. False-color images, such as those received from 
crop-mapping satellites, can be made in this manner. 
Cromemco programmers have come up with demonstration 
programs that play with the Color Mapping RAM to produce 
some mind-boggling dynamic displays. 

Taking advantage of the speed with which the color map 
can be altered — thousands of times each second —- the im- 
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Cromemeo 



Size of Picture Memory (bytes) 


Color 

Monochrome 

12K 

189 X 121 pixels 

378 X 242 pixels 

48K 

378 X 242 pixels 

756 X 484 pixels 

The highest resolution exceeds that of most television picture tubes. 


Table 1. SDI Picture Resolution Options 


Figure 1. SDI Subsystem, with special 2-port memory 
connected. 


BLUE INTENSITY 


RED INTENSITY 



GREEN INTENSITY 


(RED) 

(BLUE) 

(GREEN) 

(YELLOW) 

(LIGHT GREEN-YELLOW) 

(WHITE) 


r' 



Figure 3. Organization of the SDI Color Mapping RAM 



‘^SeiSory" Figure 2. Birth of a pixel. The color image is trans¬ 
lated by a mapping RAM, giving the user an extra 
dimension of control. 
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age can appear as if it were illuminated by a spinning color 
wheel or rapidly moving light source. Given enough imagi¬ 
nation and an SDI, the television industry could create TV 
commercials that would defy you to take your eyes away 
from the product being shown. 

MAKING PICTURES 

Images are created when the CPU writes information into 
the picture area of the computer RAM. In addition, there are 
five control ports to the SDI that must be managed by the 
CPU. The rules to utilize when doing this are relatively simple, 
and a programmer with average skills could be drawing pictures 
the first day. The SDI User’s Guide gives several program 
examples in Z-80 Assembler and FORTRAN, and the princi¬ 
ples can be applied to BASIC and other languages as well. 

Soon, the manufacturer will release extensive FORTRAN 
subroutines that can be called from user’s programs. One of 
the more useful ones will plot any two-variable functions, 
automatically providing the X and Y axes and scaling the im¬ 
age to fit into a defined space. Other routines ensure that 
circles and disks come out round when drawn. In time, you 
can expect to see a simple statistical analysis package, pro¬ 
grams for factor analysis and routines for drawing high-reso¬ 
lution characters in various type styles. 

Once an image is created, it can be permanently stored in 
two ways. The program that was written to create the picture 
can be saved on a disk, floppy diskette or cassette and exe¬ 
cuted again to re-generate the picture. In addition, the 12 or 
48 kilobytes of RAM that represent the raw image can be 
saved as is onto any of these magnetic media. 

The computer we tested was a Cromemco System Three 
equipped with standard-size floppy disk drives; five 48-kilo¬ 
byte images could be stored on each single-density surface 
of the diskettes. It takes about 15 seconds to read or write an 
image using this method of archiving. Work is in progress 
on a compaction program which will increase the storage 
capacity by a factor of four. 

OTHER TRICKS 

The SDI has the capability for displaying high- and low- 
resolution pictures, in a mix of color and monochrome, all 
on the same screen. Images can be lifted from previously- 
generated pictures and reduced or expanded in size and added 
to an existing image. Windows in any shape can be opened 
on an image to reveal a portion of another image that is 
stored in a separate bank of memory. Pictures can be “hid¬ 
den” in other images and faded into existence by controlling 
the Color Mapping RAM. 

There is already talk in Cromemco’s back rooms about 
additions to their graphics “family”: cards for character gen¬ 
eration, cards for rotating and zooming images, software for 
three-dimensional representation, and on and on. It’s appar¬ 
ent that Cromemco is committed to the development of 
graphics products to an extent far exceeding that of their 
earlier TV Dazzler boards. 

In all, the SDI color graphics subsystem presents a break¬ 
through in capabilities that have previously been available 
only in far more expensive computers. It is an exciting, well- 
designed solution in search of someone’s tough problem — 
maybe yours. 

If it is, don’t be disappointed if you can’t see right away 
how your situation can be helped with graphics displays of 
this type. We are all somewhat limited in our minds to solv¬ 
ing problems with the tools we have grown up with. When a 
new one comes along, it’s seldom obvious just where it fits 
in. That’s how business computers started out, and look 
where they are now. You can bet that, given time, you will 
wonder what you did before high-resolution color graphics 
became commonplace.□ 
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Microcomputers Qf\d Videodiscs 
Hew Difr^ensions |or 
Computei^Dosed education 


Videodiscs are beginning to enter the home entertain¬ 
ment market, offering an alternative for those who have 
been thinking of purchasing home video cassette units. 
Scientific uses of this new method of disc storage are being 
explored. 

One such program is taking place at Utah State University, 
where specialists are using a videodisc system coupled with 
a microcomputer to create teaching programs that can offer 
extremely high quality video graphics. 

The computer programming can be put onto the disc 
along with any type of graphics, extending the capabilities of 
the disc and the computer. For example, an educational 
videodisc program could combine narration by noted per¬ 
sonalities like the Muppets or Walter Cronkite with the soft¬ 
ware for a math or history lesson. Similar work is being 
done with video cassettes, but at this time it appears that 
videodiscs will offer a cheaper alternative. 

The Videodisc Innovations Project at Utah State University 
has placed primary emphasis on evaluating the educational 
and training applications of videodisc technology. Research 
has utilized the MCA Educational/Industrial player which is 
an optical/reflective disc system. Computer-based education 
in combination with videodisc has been an area of emphasis. 
At the present time, projects are underway in the areas of 
library instruction, teaching the mentally handicapped, and 
the implementation of a basic university physics curriculum 
using intelligent videodisc. The physics project is in coopera¬ 
tion with the University of Utah. 

A videodisc is a high density carrier of audio and visual in¬ 
formation. This data can be displayed in any combination of 
sound, pictures or other data on a standard television 
receiver, monitor or video projector. The disc, illustrated in 
Photo 2, is 12 inches (30 cm) in diameter, one tenth (2.5 
mm) of an inch thick and weighs an average of 6.3 ounces 
(180 grams). 

Information is recorded on the disc using master source 
materials, using videotape or film, in real time. Each side of 
the disc has 54,000 separate frames or screens of informa¬ 
tion, which are encoded with a unique number. A single 
television frame is generated by each complete rotation of 
the disc. These separate frame numbers make it possible to 
independently retrieve any frame on the disc. In ordinary 
linear play mode it is possible to have 30 minutes of motion 
on each side of the disc. In extended play or constant linear 
velocity, one hour per side is possible. 


Information on the disc is recorded on a spiral track using 
laser technology. Because lasers are needed, the recording 
devices are much more expensive than the units. The sur¬ 
face of the disk is lined with micropits representing an on or 
off conditional state. These pits are the information corners 
of the videodisc. A microphotograph of the surface of the 
disc appears in Photo 3. 

The disc is read using a low powered laser which alter¬ 
nately blocks or passes the information carried on the disc. 
The interrupts in the light beam, see Photo 4, are then 
translated into electronic impulses to yield a clear picture on 
a television screen. 

The MCA Videodisc System offers a variety of impressive 
features such as dual audio channels, stop motion, frame by 
frame review, variable slow motion, auto stop, rapid scan, 
and most importantly, direct random access to any frame on 
the disc in 2.5 seconds. A full search from beginning to end 
can be done in five seconds. 



PHO IO 2 MCA Optical Videodisc 
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PHOTO 3 
Microphotograph 
of the surface 
of a videodisc. 


PHOTO 4 
Laser read system 
employed by the 
MCA 



PHOTO 5 
Question with 
videodisc audio 
"‘This is going to 
be tricky.” Note 
the use of multiple 
character sets. 



PHOTO 6 
Correct reinforce¬ 
ment: Two to three 
seconds of 
clapping frogs. 





PHOTO 7 
Negative response: 
Motion sequence 
from a puppet 
with audio “No, no, 
that’s not right.” 


In terms of digital storage, a single side of an optical disc 
will store between 1and 10^ ^ bits of data. This equates to 
about 60 billion bits or 7.5 billion bytes of storage. The stor¬ 
age density is so great that if the track area unraveled as a rib¬ 
bon of data, it would be 21 miles in length on a single side. 
The present state of the art of commercially available systems 
has yielded read only systems. Unlike video cassettes, discs 
cannot be rerecorded at will. Therefore, a great deal of care¬ 
ful preparation of source material must be made before a disc 
is finally mastered. 

The videodisc player shown in Photo 1 is also program¬ 
mable for short programming applications. Programs can be 
read directly from the disc or can be entered manually using 
a hand held controller. For purposes of computer-based edu¬ 
cation the player is equipped with a TTC compatible inter¬ 
face so an external computer can be used as a controller. 

A number of different microcomputers, including the IM- 
SAI, Radio Shack, and Apple II, have been interfaced to the 
videodisc player. The Apple II has been the most effective 
because of its portability, color capability, user definable 
characters, and the overall ease with which it can be inter¬ 
faced to peripheral equipment. 


Tabic 1 

. Syntax and Commands used with 
the Apple II Interface. 

Command 

Syntax 

Function 

REJ 

Reject, Discontinues any play function and returns 
the disc to park position. 

STOP 

Stops motion on a single frame (freeze-frame). 

PLAY 

Initiates playing of a disc and causes the disc to play 

In a linear mode after any other command. 

SCAN FWD 

Scan forward, or fast forward. 

SCAN REV 

Scan reverse or fast reverse. 

STEP FWD 

Step Forward. Plays forward one frame at a time. 

STEP REV 

Step reverse. Plays backward one frame at a time. 

SLOW FWD 

Slow forward, Slow-motion forward at a predeter¬ 
mined rate. 

SLOW REV 

Slow reverse. Slow-motion backward at a predeter¬ 
mined rate. 

AUDI 

Audio Track #1. Command used to turn track on 
or off. 

AUD2 

Audio Track #2. Same function for second audio 
track. 

FRM DSP 

Frame display. Displays the frame number on the 
video screen. 

SRCH 

Search. Causes automatic search for a specified 
frame number. 

AUTO STOP 

Automatic stop. Causes a program to end at a speci¬ 
fied frame number. 

0-9 

Digits for entry of frame numbers, recalling memory 
registers, and program line numbers. 

RCL 

Recall. Allows inspection of memory registers in 
the videodisc. 

STO 

Store. Allows specific frame numbers to be stored in 
the videodisc microprocessor at a specified register 
. address. 

CLR 

Clear. Clears a frame number from a memory register. 

PGM 

Program. Causes the videodisc to enter a write pro¬ 
gram mode. 

END 

Causes termination of the program mode. 

RUN 

Executes a predefined user program. 

DEC REG 

Decrement Register. Will subtract one from the con¬ 
tent of a register for a specified number of operations. 

INPUT 

Causes machine to wait for a user, and permits 
branching to a predetermined program subroutine. 

HALT 

Stops program execution. 

APPLE 

Switches from videodisc video to computer gener¬ 
ated video. 

VDISC 

Switches from computer generated video to video¬ 
disc video. 
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The interface presently in use with a 48K Apple II micro¬ 
computer was laid out on a single Apple prototyping card. The 
logic of the interface is such that it could easily be used to 
control any type of NTSC video playback equipment. Twenty- 
six user commands are available, as shown In Table 1. 

Both the videodisc and the computer display appear on a 
single screen, but not simultaneously. Hence, video-switching 
is possible but video overlay has not been achieved as yet. The 
videodisc signal is taken directly to the Apple II and displayed 
or not displayed according to program requirements. 

Software programming has been Implemented in BASIC 
and in an extended version of common PILOT. Since it is 
possible to put any type of video image on a videodisc, some 
powerful video graphic display options become possible 
within a computer-based educational sequence. Segments 
with TV personalities can be recorded and spliced in with 
computer programs to give the lesson a sophisticated yet 
personal approach. Under computer control, it is also pos¬ 
sible to use computer generated video with videodisc gen¬ 
erated audio which yields a complete random access audio 
system as well. 

To demonstrate some of the capabilities of the system, a 
short program on using school media centers was developed. 
Photos 5 through 8 illustrate specific frames from the pro¬ 
gram where the computer and the videodisc are used 
together. The purpose of the “Media Center’’ program was 
to work with children on a second to fourth grade level and 
teach them how to find things in a library. The program is 
still In development and testing stages. 

Because the nature of the program content requires a 
good deal of text, audio reinforcers from the videodisc were 
used to add interest and personalize the program. All of the 
audio and video sequences are set up as callable subroutines 
within any given program segment so use of the videodisc 
within the program is very simple. The program is written in 
integer BASIC but with essentially a PILOT-like structure. 

The videodisc appears to be a 
medium with incredible flexi- 
bility for educational use. 

Photos 9 through 12 represent a series of motion sequences 
where a touch panel was used with the microcomputer video¬ 
disc system. In this instance, the touch panel interface and 
the videodisc interface reside on the same prototyping and 
within the Apple II. The software is the “Matching Sizes, 
Shapes, and Colors Program,” developed by the Excep¬ 
tional Child Center at Utah State University. This program 
has been field tested and validated. 

The purpose of the instruction is to teach the child to 
match objects that are like in size, color, or shape. For exam¬ 
ple, match white circles with white circles, or select the large 
square from a display of squares. 

Short filmed sequences are displayed as reinforcers with 
variation in length of feedback and intensity of reward or 
punishment. Since these responses can be accessed by any 
user, some of the video sequences and some of the audio 
were also used with the “Media Center” program even 
though they were not originally designed for this purpose. 

When the system is operating in a linear manner, the video¬ 
disc searches for the next sequence to be displayed while the 
learner uses the text generated by the computer. If branching 
is conditional upon the learner’s response, the videodisc 
searches for the appropriate sequence following the response. 
The maximum delay time incurred to date has been about 
two seconds. With the microcomputer controlling the 


PHOTO 8 
Correct reinforce¬ 
ment with audio, 
“That was very 
good, you are 
doing very well.” 



PHOTO 9 
Motion sequence 
with audio “Watch 
my friend touch 
this.” 



PHOTO 10 
Motion with audio 
“Now you touch 
this.” Color dis¬ 
crimination on the 
same shape. 



PHOTO 11 
Motion sequence 
with audio “Now 
you touch the 
same as this.” Size 
discrimination 
without color cue. 



PHOTO 12 
Motion and audio 
“No, that’s not 
right, touch the 
screen. Try 
again!” Remedia¬ 
tion sequence. 
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videodisc, it is possible to use computer management of in¬ 
struction (CMl) software for testing and validation purposes. 
This allows the developer a powerful tool forjudging student 
response to the software package. 

One thing that became evident with the production of 
USD Videodisc #1 was the need for an extensive array of 
graphically oriented reinforcement routines. The routines 
originally included for use with the “Matching Shapes” pro¬ 
gram have proven to be very useful for slow learners and 
small children, but a broader range would have been helpful 
had we anticipated their utility. Because the videodisc offers 
virtually distortion-free audio, inflection can be varied almost 
infinitely to achieve varying degrees of reward. Multilingual 
feedback responses would also be a useful addition and 
should be considered when planning a disc. 

The videodisc appears to be a medium with incredible flexibil¬ 
ity for instructional purposes. It can very easily assume an omni¬ 
bus quality since virtually all common audio visual formats can 
be packaged together on a single disc. The cost per frame of 
content using ordinary video production techniques would 
appear to be much less expensive than trying to generate total 
program content utilizing computer graphics alone. 

ISSUES AND FUTURES 

Present recording with the MCA, Thompson and Magna- 
vox systems uses video recording technology to create a 
read only optical disc. In November, 1978, Philips Data 
Systems announced the direct read after write (DRAW) sys¬ 
tem with an information capacity of 1 O’® bits per disc or over 
500,000 typewritten pages. This system features random 
access with any address accessible within 250 microseconds. 
In effect, this allows instant access to 5 billion bits of data per 
side of each disc. The recording system has been reported to 
be virtually error free. 


Assuming that this technology becomes widely available 
within the next few years, it could have an enormous impact 
on existing magnetic storage technologies. RCA has also an¬ 
nounced its own ablative optical disc system with a storage 
capacity of 10” bits per disc or approximately 12.5 billion 
bytes per disc. 

Obviously the market will be moving rapidly in the direction 
of digital audio and digital video, which should yield hereto¬ 
fore unimagined possibilities for computer graphics and 
computer-based education. Hopefully, many of our old com¬ 
puter graphics and audio constraints will begin to disappear. 

Present costs of the read/write systems are not well 
enough known to warrant publication. If the MCA price 
release for the industrial player at $5,000 per unit, and the 
Magnavox/Philips home entertainment player at $775 is 
any kind of guide, the consumer should expect some vig¬ 
orous and competitively priced equipment in the near future. 
In terms of storage cost for data, the optical disc yields a cost 
of about 5x10® cents per bit with an estimated archival life 
of 10 years. Magnetic disc media such as the IBM 3340 
yield a cost of about 5x10'^ cents per bit with an estimated 
life of two to three years. 

These types of cost comparisons could easily be extended. 
The point is simple. Optical disc technology appears to be a 
viable competitor for all projected mass storage media both 
in terms of upper boundary limits of storage and user cost 
per bit. Both hardware and media costs appear to be com¬ 
petitive with, and less expensive than, existing technologies. 

One of the advantages of computer-based education with a 
microcomputer videodisc system is simply that it is not tech¬ 
nologically clumsy. Most early efforts at integrating computers 
with “media” have not been effective because of their overall 
complexity. Some of the best implementations have been on 
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ACCESS TAPE 
SYSTEM 
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Drive Tape Sys- 
stem for under 
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on our Quad Drive System. 
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Over 200K bytes on one 
drive for under $700, 
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Triple Drive 
available for 
BOOK bytes. 
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Software: CP/M*, FORTRAN, Microsoft Disk BASIC, BASIC-E 


Optional Software: Microsoft 8K and Ex 


Priced at under $400, 
assembled and tested. 
High Speed — Direct 
Access, 720K Bytes 
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Quad Drive Units 
available. 


Write MECA for details. 


THE NEW BETA-1 

For TRS-80*, Apple*, Sorcerer*, and more. 
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Microcomputers & Peripherals 
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Cromemco • SWTPC • Lear-Siegler 
Hazeltine • RCA • North Star 
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Fast, off the shelf delivery. 
Call TOLL FREE 800/523-5355 


MARKETLINE SYSTEMS, Inc. 

2337 Philmont Ave., Huntingdon Valley, Pa. 19006 
215/947-6670 • 800/523-5355 
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LIGHT-PENfR^so 

PLUGS RIGHT IN! Exclusive design includes two sample 
programs and complete documentation so you can write 
your own programs in Basic. Long life from standard 
9-volt battery. A bargain at only $24.95! 

PRACTICAL APPLICATIONS^'^ (415) 592-6633 
1313 Laurel St., Suite 15, San Carlos, CA 94404 

□ Please send me_TRS-80 Light Pens 

($24.95 each enclosed. Calif, residents add tax). 

□ Send your catalogs. 

Name _ 

Address._ 

City_^_State_Zip_ 

TRS-80 is a trademark of Tandy Corp. IA1279 


large scale systems like PLATO, but even these have been 
technologically limited to particular kinds of media. 

The videodisc holds out another promise that we can prob¬ 
ably consider fulfilled. It makes available to an unlimited 
audience portions of a complex instructional process that 
would have been available only to the few who could afford 
it. This in and of itself is probably one of the most encourag¬ 
ing things about the technology. 

Even with all the positive features, many questions remain 
which need to be answered. 

1. Can videodiscs be cost effective in low volume, 
limited application markets? 

2. What are the implications to an instructional de¬ 
signer when using both videodisc and computer 
technology? Have all the stops been pulled or 
have we simply made a complex design problem 
even more complex by adding increased cap¬ 
ability? 

3. Is standardization going to become a major area 

> of concern? Will there be a real consumer battle 

between the optical reflective, optical transmis¬ 
sive, and capacitance disc systems? 

4. How soon can we expect to see meaningful soft¬ 
ware development aside from repackaged films 
and television programs available on videodisc? 

5. Will our enhanced ability to saturate a learner 
with all types of media improve the past perfor¬ 
mance record of computer-based education or 
will we merely effect an improvement in attitude 
with little corresponding improvement in learning? 

6. Will the direct read after write discs offer any 
capacity for large scale replication once mean¬ 
ingful courseware has been developed? 

7. Will the television industry adjust and provide 
receivers capable of handling the enhanced 
graphics capabilities of videodisc and computer 
technology at reasonable cost? 

In summary, microcomputer videodisc systems offer 
computer-based education (1) rapid random access, (2) 
audio capability including multilingual capacity, (3) high soft¬ 
ware and equipment reliability, (4) portability and export¬ 
ability of software at relatively low cost, (5) complete video 
graphics ranging from slow motion effects, and motion se¬ 
quences, to whatever a display device can efficiently handle 
and in any color required. 

Original development of instructional software will always 
be a time consuming and expensive process when it is done 
carefully. Neither the microcomputer nor videodisc offer any 
real solutions to this problem. What they do offer, both singly 
and together, are highly interactive mediums for instruction 
where software can be made widely available at very low 
costs. Given these kinds of considerations, the future of 
microcomputer videodisc systems is likely to receive some 
major development efforts and should be a promising tech¬ 
nology for education and training applications. □ 
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HARDWARE FOR TRS-80‘ 

□ Pertec Disk Drives FD-200 .$375.00 ea. 

These are 40-tr^k Drives that are completely compatible 
with the TRS-SCr^nd Radio Shack Drives. 3.0 DOS included. 

Will allow Turning Diskette over and Write on other side. 

□ 4-Drive Cable for Pertec Drives. .$35.00 

□ DECwriter III, 132 Character .$2500.00 

110 to 9600 band El A tractor feed keyboard printer. This 
is truly the nicest printer available. (30 day delivery) 

□ 701 Centronics TRACTOR FEED 

Bidirectional Printer .$1500.00 

V/i times as fast as the Radio Shack 779 Printer, has full 
size 132 Char. Carriage Bell tone. Complete with Cable 
plugin and use. Shipped Freight COD. 

□ 200 ns 16K Dynamic Memory Clips for Keyboard or Expan¬ 
sion Interface, Lifetime Guarantee, complete.$110.00 

Lifetime Guarantee. Complete with Instructions and Jumper 
Blocks. 

□ 10 Key Numerical Keypad Kit.$79.95 
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□ Expansion Interface.$275.00 
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□ Monitor No. 3.$29.95 
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All of the commands that reside in Monitor No. 3, plus: 
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modification. 

□ PCLEND.$15.95 

Will Patch ASCII files of Basic Programs or text or DATA 
FILES so that they may be loaded into the Disk Version of 
the Electric Pencil for Editing purposes comes on Cassette 
that will automatically create a Disk file of PCLEND. 
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the phone line. 
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for replacement only. Prices subject to change 
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MODE TO PROGRAM 


for 680O System^ 

By Bill Turner,Senior Editor Southeast Region 

Nearly everyone who uses a computer has just about the 
same concern: high quality video display. This is an impor¬ 
tant feature since just about all micro-based systems use 
some type of Cathode Ray Tube display system, either as an 
outboard intelligent or dumb terminal. 

Owners of S-100 bus type systems were able to obtain 
memory mapped video interfaces for their systems early in 
the game. Unfortunately, those who chose the Motorola 
6800-based systems were not as lucky. 

However, the situation has changed quite dramatically with 
the introduction of the Gimix 24x80 video board for the 
standard SS-50 6800 bus, with primary design being 
around the version 3.0 of the Gimix bug monitor. 

The video board can also be used with either MIKBUG or 
SWTBUG PROMs by using special driver packages. The 
software packages for use with these monitors are provided 
by Gimix as part of the board package. Due to the general 
flexibility of the board, users can develop their own drivers to 
handle specific applications. 

Part of the flexibility of the board includes the pre-defining 
of specific character sets, and loading them into the character 
generator RAM. This gives users an unusual flexibility in 
application design. 

BOARD DESCRIPTION 

The board is designed to be plugged Into any standard 
SS-50 pin data bus. The board occupies a 2K block of CPU 
address space; starting at any 2K boundary. The Gimix standard 
address is FOOO HEX. However, onboard dip switches, shown 
in Photo 1, allow you to change this address as necessary. 
Users of SWTBUG will want to change the address, since the 
PROM occupies the EOOO to FOOO HEX address range. For 
my system I found that DOOO HEX was an ideal location. 

The board only requires one external connection via a coax 
cable to the remote CRT monitor. The Gimix board is not 
recommended for use with a modified television set. This is be¬ 
cause the 80 character line requires a 5 to 7 MHz bandwidth 
for proper display. I did find that when used with a Concord or 
Sanyo monitor, the display was well within acceptable limits. 

The board requires four bytes of RAM memory for use as 
control ports. These locations can be on any 4-byte boun¬ 
dary. Gimix uses F900 HEX as their standard. They are 
selectable by onboard dip switches. 

The functions of these ports and their mapping are shown 
in Figure 1. Notice that the ports are numbered 0 to 3 and 
are used to control the cursor positions and scrolling features 
of the board. 
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Courtesy of Gimix 

Figure 1. 80x24 Video Board-Control Port Map. 


PROGRAMMING THE BOARD 

The Gimix video board is ‘ghostable,’ meaning that it can 
be disconnected from the memory bus, which makes the 
programming of it fairly simple. The programming merely 
involves enabling the screen memory, setting the scroll 
register (port 1) to zero, and defining the mode program¬ 
ming port, all of which are clearly defined in the owner’s 
manual which comes with the board. 

The board is capable of operating in two different modes, 
0 and 1. A mode Is a set of commands that tells the board 
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Figure 2. Video Board Mode Work Sheet. Courtesy of Gimix 
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how to display characters contained in the screen memory. 
Each of these commands is a single byte and the high order 
4 bits are used to define which of the 16 possible character 
groups is being programmed. This mode programming 
function is shown in Figure 2. 



The Gimix board has three on board character generators, 


each’ containing patterns for 128 characters. A fourth gener¬ 
ator produces only blank spaces. A two-bit code is used to 
define which character generator is to be used. 

The fourth blank space character generator is supplied on the 
board so that certain character sets can be loaded into the dis¬ 
play screen memory to be displayed as blanks. This makes it 
possible to design screen formats that require security sensitive 
information such as passwords that must not be displayable. 

Figure 3 represents the layout of the different character 
generators and the memory address space required, along 
with the different character functions. From the figure you 
can see that each character generator is 2K bytes memory. 
This is further subdivided into 128 segments, with each seg¬ 
ment containing the display pattern for a single character. 
Each segment is 16 bytes long, which is sufficient to store an 
8 by 16 character pattern. For the standard 80 x 24 version 
of the monitor, the character grid size is 8 x 10, with the last 
6 bytes of each segment being unused. 

Due to the design of the character generator system on the 
Gimix board, everything from graphics to fill-in formats can be 
programmed by the user. The graphics generated by the board 
are sufficient for most programming activities even though it 
wasn’t designed as a graphics system in the normal sense. 


IDEAS AND APPLICATIONS 

With all the flexibility built into this board, the hardware 
and software designer types will be able to find numerous 
uses to put the board to work on. One of the most exciting 
and one that will be finding use on my system is in timesharing. 

When used in a timesharing mode or electronic mailbox, 
the screen can be disabled so that unwanted updates cannot 
happen until the user is ready. Also, the 2K used by the RAM 
character generator can be used as a scratch pad so 
messages can be written and edited before transmitting them 
to the remote receiver. □ 



^■TRS-8□ ll■C□MPUC□L□ 




VCOM^ / JR !!■ APPLE !!■ PETBTRS-e^ 




cr 

□ 

_i 

o 

o 

D 

CL 

o 

u 


i^SOUNDWARE: 

Sy Everything you 
need to odd the joy 

^of sound to your entire 
BASIC library! 

You get hardware — o near speaker-amplifier unit 
wirh volume conrrol. earphone jock ond con- 
neaors. No wiring, no soldering, Jusr odd borreries 
and plug ir in. 

You get softwore — two programs demonsrrore ond 
help you creore your own sound effects. Add loser 
sounds bird colls, bounces, clicks, sirens, music notes. 

Complete with step-by-step instructions, 

1 year limited warranty. 

SSS" $29.95 $39.95 


All PETS G ras-eo Level ll's 


COMPUCOLOa II. 


_GREAT CHRIST/WAS GIFT!_ 

See your dealer or order direct by phone, 
(406) 371-4120 or by moil. 

VISA/Donkomericord or Mosrer Charge occepred For C O D 
odd 15% Colifornions odd 6% soles rox No chorge for shipping 
when poymenr is enclosed 
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STARFIRE GAMEWARE 

• APPLE 11 with Disc. 32Kond up 
Lightning Command 0 Dork 

Cosrie* .$24.95 

Dungeon 

Quest ir .$19.95 

Space 2020* .$24.95 

STARFIRE GAMEWARE 

• COMPUCOLOR II. 16 K 

Spoce2020* .$24.95 

Dungeon Quest II .. $19.95 
Ughtning 

Command.$19.95 

Domb Squad 6 Woll 
Street* .$19.95 


SOUNDWARE SOFTWARE 

• COMPUCOLOR II. 6K 
Action Pock* (Dreokthru, 

Coterpillor, Snokes, Torget. 
Sketch, Popshot) . . $19.95 

SOUNDWARE SOFTWARE 

• All PETS 

Aaion Pock* (Dreokthru, Tor¬ 
get. Coterpilloij) ... $ 9.95 
The Oossics* (Dockgommon, 
Checkers, Piano 
Ployer) ........ $ 9.95 

Word Fun* (Speller, Scramble. 
Roshcord) . |. . . . . $ 9.95 

’Gomes with sound ond super graphics 


_.GREAT CHRISTMAS GIFT!_ 

See your dealer or order direct by phone. 
(406) 371-4120 or by moil. 

VISA/Bonkomericord or AAosrer Chorge occepred For COD 
odd 15% Colifornions odd 6% soles rox No chorg^ for shipping 
when poymenr is enclosed 


_ CAP Electronics, Depr. 

1884 5hulmQnAve. ■ Son Jose. CA 95124 ■ (408)371-4120 



_ CAP Electronics, Dept. 

1884 5hulmon Ave. ■ Son Jose, CA 95124 ■ (406)371-4120 
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.System of the Month. 


industrial Micro Systems 


By Tom Fox, Systems Editor 


It’s probably a terrible thing to say about today’s computer 
industry, but the time has come when many of us have ceased 
to be amazed at the marvelous power built into 8080- and 
Z-80-based systems. The army of designers and implemen¬ 
tors who have been responsible for the creation of these in¬ 
tegrated circuit “chips” have every right to feel slighted by 
that statement; but the fact is they have done their jobs so 
well that the tremendous capabilities built into these 8-bit 
processors have put them into the “Ho hum. . .so what else 
is new?” category. 

The fact remains, however,, that the 8080 and Z-80 fami¬ 
lies of microprocessors are'so good that they have formed 
the basis for a great many small business computers. This 
makes it hard for prospective purchasers to choose between 
competing systems. 

Sometimes prospective computer purchasers have to look 
beyond the basic capabilities of the processing “engine” in a 
computer to find a good one. In some cases, getting to know 
the company that manufactures the product helps. This 
month, we’ll take a look at a machine that is more unique in 
its origin than in its native capabilities. 

Industrial Micro Systems is one of the few manufacturers 
in the small computer business which was not founded for 
the purpose of making this type of product. In 1976, the 
legendary rise in popularity of S-lOO-based “hobby” com¬ 
puters found Industrial Micro Systems as an established sup¬ 
plier of electronic process equipment to control integrated 
circuit fabrication at the microscopic level. 


Having organized the people, facilities and expertise needed 
to design and build industrial-grade equipment, they turned 
their hand to their first consumer product: an 8K static Random- 
Access Memory (RAM) board for the S-100 bus. This was 
soon followed by similar 16K and 32K units, an 8080 CPU 
board, terminal and floppy disk interface boards and metal 
enclosures for disk drives and entire microcomputers. It final¬ 
ly became possible to assemble a computer system almost 
exclusively with Industrial Micro Systems components; in 
fact, there are several “private label” systems on the market 
that share this very origin. 

It was nearly inevitable, then, that the world would soon 
see a microcomputer system sporting an Industrial Micro 
name tag. There are, in fact, two such systems: the Series 
5000, supplied with one, two or three 5-inch minifloppy 
disk drives, and the Series 8000, built around an equal 
number of full-size 8-inch drives. The two systems are other¬ 
wise similar in most respects, so we’ll investigate the Series 
8000 in detail. 

HARDWARE 

The computer is built around a 12-slot (optionally, 21 -slot) 
S-100 motherboard, which features passive terminating net¬ 
works to tame the galloping surge of electrical signals as they 
rush from board to board and back again. Into the mother¬ 
board are plugged a Central Processing Unit (CPU), 
Random-Access Memory (RAM), floppy disk controller, and 
terminal interfaces. 
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You can choose from two CPU boards. There is an 8080A- 
based version available which includes two serial RS-232 in¬ 
put/output ports for connection to a CRT terminal and 
printer. A better choice, we feel, would be the optional Z-80 
CPU which operates at twice the speed: four megaHertz. 
The Z-80 CPU does require that a separate interface card be 
included in the package, however. This board handles two 
serial terminal devices and contains a separate parallel port 
for connection to such thing's as burglar alarms or process 
control transducers. 

Electronic memory is in the form of 16K or 32K RAM cards, 
the very ones which established Industrial Micro Systems in 
the small computer market. Over 800 of these boards have 
been built each month for some time now, so you shouldn’t 
expect to see any design errors. Although you can purchase 
a Series 8000 with as little as 16 kilobytes of memory, we 
would fill it up with a full 64 kilobytes before we took delivery 
on the machine. It’s disheartening to think of how many 
programmer-centuries have been wasted in trying to make 
perfectly good software run in a too-small memory space. 

Both of the RAM cards, incidentally, feature “bank select” 
memory mapping control. This feature, utilized by Cromem- 
co. Alpha Micro Systems and others, allows over 500 kilo¬ 
bytes of memory to be connected in a single system. The 
feature is not really useful other than In a multi-tasking en¬ 
vironment, though, and the standard catalog of Series 8000 
software does not yet include an operating system that takes 
advantage of this extendable memory feature. 

The S-100 mother board includes one final card: the floppy 
disk controller. This component utilizes the powerful NEC 
\jL?D16b multi-function integrated circuit. The controller allows 
the connection of up to four floppy disk drives, any of which 
can be single- or double-density or single- or double-sided. 

This brings us to the disk drives themselves. The Series 
8000 enclosures will house up to three full-size 8-inch floppy 
disk units. The standard drive is single-sided and is supplied 
by Shugart. Optionally available is a double-sided version, 
built by Remex. All disk drives are the double-density IBM 
format, which means that 500 kilobytes of data can be stored 
on each diskette surface. That’s up to three megabytes of 
storage on a fully-equipped Series 8000. 

The standard series 8000 is supplied in a free standing 
box which integrates the S-100 electronics, disk drives and 
power supply. An option that’s very useful is a desk which 
neatly holds all of these parts, and provides a working surface 
for the CRT terminal and all of the paraphernalia which in¬ 
evitably collects around a computer system. 

Even though everything is nicely tucked away in this com¬ 
puter desk, maintenance access ranks with the best we’ve 
seen. A hinged panel at the rear drops down like the tail flap 
in a pair of long underwear to bare all of the S-100 plug-in 
cards. If deeper access is needed, tip the hinged desk top up 
and back, and every detail of the power supply and disk 
drives is exposed. 

All power and data connections are concentrated onto a 
rear panel which is recessed so that the desk can be pushed 
tightly up against a wall. This panel incorporates conven¬ 
ience outlets for AC power to the terminal and printer — a 
nice touch that is often neglected. 

A rather alarming detail is that cooling fans for the elec¬ 
tronic components are listed as an extra-cost option. They 
are important, even in the face of assurances that the equip¬ 
ment will run OK with only natural air convection to cool the 
components. The hotter a computer runs, the quicker it will 
quit on you — and don’t let anyone tell you differently. 

A CRT terminal and printer are needed to complete the 
computer system. IMS does not manufacture or supply these 
items, leaving that to their dealers. Except for the disk drives, 
every other component of the Series 8000 is manufactured 
by IMS. The sheet-metal enclosures, furniture and printed 


circuit cards are made in their Orange, California facility. The 
systems themselves are assembled, tested and burned in at 
their new facility in Carson City, Nevada. 

SOFTWARE 

Industrial Micro Systems is the first to admit that they do 
not have an extensive in-house software development 
laboratory. They claim (with some justification) that many ex¬ 
cellent packages are available from other sources: houses 
that specialize in such things as operating systems for 
8080/Z-80 computers and end-user applications programs. 

The manufacturer has, however, taken the trouble to ex¬ 
haustively test some of the better packages on the Series 
8000. They have selected four major operating systems, and 
will supply any of them with the computer upon request. 
Even though some of the packages are largely well-known 
and can be used on most other 8080/Z-80 systems, let’s 
review them briefly: 

CP/M by Digital Research — If the industry can be said 
to have a “standard” operating system, this Is the one. Many 
will argue that better systems are available, but CP/M is 
more than adequate for many needs, and there Is no doubt 
that most purchaseable applications programs are intended 
to run on CP/M. 

This operating system includes dynamic file management 
capabilities, a fast 8080 assembler, a general-purpose text 
editor, and a package of debugging routines. On the Series 
8000, the most popular adjunct to CP/M is either Microsoft 
BASIC or CBASIC by Software Systems. Also available Is 
Microsoft’s FORTRAN, which includes an assembler for 
Z-80 programs. 

FAMOS by MVT Microcomputer Systems — FAMOS 
is a multi-user, multi-tasking operating system. It Includes a 
disk file handling system, a macro assembler and debug 
package for the 8080 or Z-80, text editors and sorting 
routines. The package also contains a BASIC compiler and 
(optionally) a new word processing program called WORD- 
FLOW. Extensive facilities are there to schedule CPU time 
for up to 20 separate system users, giving each a certain 
level of security for their various memory areas and data files. 

Pascal by UCSD — The Univeristy of California at San 
Diego has been using a Series 8000 for the development of 
their Pascal language/operating system. It is to Industrial 
Micro Systems’ credit that they are making this software 
available to end users. 

More than just a computer language, UCSD Pascal takes 
over the jobs normally handled by a disk file handler, text 
editor, and compiler/debugger. 

MICROCOBOL by CAP-CPP - CAP-CPP is a 
London-based firm that has developed a COBOL language 
system for the Digital Equipment PDP-11 series of mini¬ 
computers. They have recently adapted it to 8080/Z-80 
microcomputers, and it has been thoroughly exercised on 
the Series 8000. Many, many business programs have been 
written in COBOL over the past years. 

PRICING 

A relatively low cost is one of the most attractive features of 
the Series 8000. A basic system including 32 kilobytes of 
memory and a pair of floppy disk drives lists for $4,200 in a 
table-top housing; $4,700 if the desk is included. (Com¬ 
parable prices for the Series 5000 are $2,770 and $3,200, 
respectively.) Add $670 to bring the memory capacity up to 
64 kilobytes, a CRT terminal and printer, and you have the 
makings of a complete business computer for well under 
$8,000. All software is priced separately, and would be the 
same price if you purchased it with the Series 8000 or direct¬ 
ly from the program authors. □ 
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Application Note 


A Color Television Interface 

_ Easy — Versatile — Inexpensive 

■ - By William Rogers — . 


The contents of this application note will cover many 
topics concerning the Video Display Generator; generalizing 
on some, baiting with others and specifying one complete 
project. First, Til talk about why a versatile system is easy to 
build inexpensively. Then Til turn to the performance abili¬ 
ties of the VDG and then mention two systems on either ex¬ 
treme. Fourth ril enter into a software section including a 
demonstrating program, an expandable TV output display 
program (for an existing teritiinal) and a cursor program, 
which is the main software in this article, and is also expand¬ 
able. Fifth comes the hardware section complete with an 
operational schematic for an Exorcisor compatible board. 
Other systems may function with the hardware as long as the 
proper signals are used. 

Two new products built by Motorola help comprise a dis¬ 
play interface circuit for the 525 line black and white tele¬ 
visions or the NTSC (National Television Standards Com¬ 
mittee) standard color television sets. The Video Display 
Generator (MC6847), the Color TV Modulator (MCI 372), 
some memory chips and approximately twelve passive dis¬ 
crete components coupled with an MC6800 microproces¬ 
sor, or any other MPU (Microprocessor Unit) convert the dis¬ 
play system into an active and Intelligent terminal. 

The ease of interconnection becomes apparent when con¬ 
structing a system. Most pins have definite connections such 
as the data bus, the address bus, the analog outputs, the 
power pins, and the clock input. When using an MPU, the 
data and address buses need three-state buffers between the 
VDG’s buses. The control pins may be hardwired or logically 
connected in some fashion making the degree of construc¬ 
tion difficulty user definable. A pin similar to a memory 
chip’s select allows three stating of the VDG’s address bus 
and therefore accessibility to the display RAM by an MPU. 
The other three pins would probably not be used by hobbyist 
or consumer products houses unless an external character 
generator was required for a more sophisticated system. An 
example of a higher level system, which will not be discussed 
in this article, is the display of apparently 6K of RAM when 
only 1K of RAM exists in the system. The number of chips 
involved is decreased significantly using the VDG, therefore 
making a system easier to build. 

Chip count also makes a system less expensive. One VDG 
costs about $19.95, one TV modulator costs about $4.42, 
eight 2102 IK x 1 RAMs cost approximately $8.00, two 
QUAD three-state bus transceivers cost about $5.40, and 
three HEX three-state buffers cost $5.88 which add up to 
$43.65. Add a few more dollars to that cost for discretes 
plus miscellaneous TTL for decoding and a complete display 
interface with alphanumeric, dense graphics and eight-color 
capability is achieved for less than $50 on a single unit basis. 
Compared to $250 up to a $580 cost for boards and com¬ 
pared to the functionality of each board this is a substantial 
savings in a system investment. 

* Prices givert are approximations only. 
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Versatility? The VDG has it! Depending on how a person 
views the concept of modes, the VDG has eleven major 
modes with a total of 27 distinguishable modes including all 
the variations. If three state is considered as a viable mode 
then add one more to the total count. 

An explanation of some performance abilities will also back 
up the variability of the VDG. The circuit operates on +5 volts 
only, therefore keeping system cost down if no other parts re¬ 
quire other power supplies. An on-board character generator 
has 64 ASCII characte rs and is user definable with a mask 
cha nge. An Ex ternal/Internal Horizontal Synchronization 
and Row Preset signals are provided for the timing of an ex¬ 
ternal character generator. Eight colors: magenta, blue, 
orange, green, cyan (a light blue color), yellow, red and buff 
(an off-white looking color) plus black make up the color 
selection. The color information feeds into the modulator 
from two chrominance pins R-Y (<t>A) and B-Y (<t>B). The 
complete video information (synchronization pulses and 
data) for a black and white television set comes out on the 
luminance pin (Y). Eight control pins allow hardware or logic 
selectable modes. 

The first major eleven modes is an Alphanumerics mode 
which can use the internal or external ROM (character gener¬ 
ator) in either green or orange color and can use inverse or 
noninverse video. Inverse and noninverse simply refer to the 
characters being black on a colored background or colored 
on a black background. The screen is sectioned off into 32 
characters by 16 character rows. 

The second mode is Semigraphic-4. This mode has a 
choice of eight colors or black and is alphanumeric compat¬ 
ible. The compatibility in this case means the SG-4 mode re¬ 
quires the same amount of display RAM (512 bytes) and 
each byte or character fills up the same amount of display 
area on the television screen. In other words, an alphanumeric 
“A” could have that same area cut up into four blocks with 
any combination of those blocks lit up. The color choice is 
one color per character or memory location or byte depend¬ 
ing on how you care to define the information. 

Semigraphics-6 is the third mode and is basically the same 
as SG-4 except the blocks are cut up into six pieces and a 
choice of two four color sets must be made with the Color 
Set Select pin on the VDG. 

The next eight modes are referred to as full graphics 
modes and have increasing density and memory require¬ 
ments. The memory locations relate to an area on the screen 
as in all other modes. The next four modes mentioned will 
allow a choice of two four color sets. A 64 x 64 graphics 
mode is three horizontal lines by four pictels or dots that the 
VDG lights up. This mode requires one kilobyte of memory. 
A 128 X 64 mode uses two dot clocks by three horizontal 
lines and two kilobytes of memory. A 128 x 96 graphics 
mode is two dot clocks wide by two horizontal lines high and 
uses three kilobytes of memory space. A 128 x 192 graphics 

DECEMBER 1979 












mode requires six kilobytes for a two dot clock wide by one 
horizontal line high display. 

The following four modes only turn a pictel on or off and 
the on portion can be either green or white depending on the 
voltage applied to the Color Set Select pin. The element 
sizes have already been given for three of these modes but 
the memory requirements are different. 

The 128 X 64 mode requires one kilobyte of memory. 
The 128 X 96 mode requires 1.5 kilobytes of memory. The 
128 X 192 mode requires three kilobytes of RAM. The final 
and most dense mode is the 256 x 192 graphics mode and 
requires six kilobytes of memory. This mode maps the mem¬ 
ory one bit for one pictel on the television screen for a total of 
49,152 bits. The density of this mode will allow development 
of your own alphanumerics of special characters and shapes. 

For alphanumeric characters of the same size as those in 
the alphanumeric mode,* a 5 x 7 character font, with one 
blank line horizontally and one blank line vertically between 
each character, a total of 44 characters per character row can 
be achieved with a total of 21 character rows. This would 
give an overall character font of 6 x 8. Refer to Table 1 for a 
breakdown of the VDG modes. 

For further versatility the VDG may be purchased with the 
non-interlace or interlace mask option, the interlace version 
costing slightly more. For those unfamiliar with the term in¬ 
terlace, a television has a frame composed of two fields, each 
262/2 horizontal lines for a total of 525 lines displayed on 
the screen. 

The first field scans from the upper left hand corner to the 
middle of the bottom line skipping every other line as the 
electron beam travels downward. The second field scans 
from the middle of the top line to the end of the bottom line 
filing in the lines the first field skipped over. The interlace 
version scans both fields while the non-interlace only scans 
every other line (basically field one). 

A few reasons for the availability of the two versions to 
customers are: 1) the non-interlace is a steady display which 
has neither dot crawl nor zipper effect and does not flicker at 
a 30 Hz rate, but scans at a 60 Hz rate allowing for an almost 
unperceivable screen refresh; 2) the interlace version fills in 
between the lines resulting in a “fuller” or more complete 
looking picture; 3) by separation and synchronization of odd 
and even fields through some external circuitry, it is possible 
to overlay two entirely different pictures on the TV screen. 
An example of this would be to overlay alphanumeric charac¬ 
ters at the bottom of the screen on newscasts or any other 
broadcasts in order for the deaf or hard of hearing to enjoy 
television programs and announcements. 

The other part of the basic display circuitry is the MCI 372 
Color Television Video Modulator. The chip generates a 
composite modulated RF video signal for the television set. 
The modulation of channel 3 or 4 carrier waves is possible 
as well as the ability to accept a sound carrier. 

There are a minimum of parts required to operate this 
device. It requires only a single 5-volt power supply and has 
a TTL compatible clock output (one LS-TTL load) which can 
have an adjustable duty cycle with the addition of a 1 OK ohm 
potentiometer on pin 3 between supply and ground. A 50% 
duty cycle is achieved with no connection on pin 3. 

The output pulse is basically a square wave with a frequen¬ 
cy of 3.58 MHz which is the same frequency as the chromi¬ 
nance subcarrier oscillator. The output clock pulse is phase 
shifted for feedback to the chip. The modulator output ampli¬ 
tude and polarity correspond to the voltage difference be¬ 
tween the chroma bias or Color Reference pin (pin 6) and 
the two color pins <t>A and <|)B (pins 7 and 5). The Chroma 
Modulator Output (pin 8) provides the vectorial sum of <t>A 
and which is fed back into the Chrominance Input (pin 
10) which then RF modulates the signal. The RF tank which 
determines the channel or RF oscillator frequency is between 
pins 13 and 14. The final modulated output is pin 12 and 
can then be interconnected to a television set. 


lleumtKS 


SpeechLink™ 



Talk To Your Computer. . . 

• Voice data entry to the Apple® 
computer 

• Voice control of your Apple® 
system 

• User variable vocabulary 
(64 words and up) 

• Applesoft & Integer Basic 
compatible with or without 
disk operating system 

Useful For. . . 

• Collecting inventory data 

• Running the Apple® as a terminal 

• Controlling production test 
equipment (say “test 2”) 

• Menu selection of programs 
(say “stocks”) 

• Entering stock market data 

• Educational programsforthekids 
(say “square”) 

See your computer dealer. 

Model 2000 suggested retail price 

$259, model 20A $189. 

Heuristics 

INC 

1285 HAMMERWOOD AVENUE 

SUNNYVALE, CALIFORNIA 94086 

408/734-8532 

Apple® is a registered trademark of Apple Computer Corporation 
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Table 1. Detailed Description of VDG Modes. 
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VDG DATA BUS 


The ALPHANUMERIC INTERNAL mode uses an internal character generator 
Iwhich conuins the following five dot by seven dot characters: ®>ABCDEPGHIJ 
KLMNOPQRSTUVWXY2(\| t - SP I •’#$%ai'O* ♦.-./01 23456789: ;< 
->?. The six bit ASCII code Ica^s two bits free and these may be externally 
connected to the mode pins IA/G, A/S, IKiT/EXT, GM2, GMI, GMO, CSS or INV). 
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COMMENTS 


The ALPHANUMERIC EXTERNAL mode uses an external character generator as 
well as a row counter. Thus, custom character fonts are graphic symbol sets with 
up to 256 different eight dot X 12 dot "characters" may be displayed 


The SEMIGRAPHICS POUR mode uses an internal "course graphics" generator in vrhich 
a rectangle (eight dots by twelve dots) is divided into four equal parts. The luminance of 
each part is determined by a corresponding bit on the VDG data bus. The color of illu- 
mlnited parts is determined by three bits. 


The SEMIGRAPHIC SIX mode is similar to the SEMIGRAPHIC FOUR mode 
with the following differences: The eight dot by twelve dot rectangle is divided 
into six equal parts. Color is determined by the two remaining bits. 


The GRAPHICS ONE C mode uses a maximum of 1024 bytes of display RAM ir 
which one pair of bits specifies one picture element. 


The GRAPHICS ONE R mode uses a maximum of 1024 bytes of display RAM in 
which one bit specifies one picture element. 


The GRAPHICS TWO C mode uses a maximum of 2048 bytes of display RAM in 
which one pair of bits specifies one picture element. 


The GRAPHICS TWO R mode uses a maximum of 1536 bytes of display RAM in 
which one bit specifies one picture element. 


The GRAPHICS THREE C mode uses a maximum of 3072 bytes of display RAM 
in which one pair of bytes specifies one picture element. 


The GRAPHICS THREE R mode uses a maximum of 3072 bytes of display RAM 
in which one bit specifies one picture element. 


The GRAPHICS SIX C mode uses a maximum of 6144 bytes of display RAM it 
whkh one pair of bits specifies one picture element. 


The GRAPHICS SIX R mode uses a maximum of 6144 bytes of display RAM in 
which one bit specifies one picture element. 
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DIGITAL RESEARCH 

CP/M* Floppy Diskette Operating System — 

Packages supplied on diskene complete with 8060 as¬ 
sembler, text editor, 8080 debugger and various utilities 
plus full documentation. CP/M available configured for 
most cx)pular computer/disk systems including: North 
Star Single, Double or Quad density, Altar 8" disks, 
Helios II, Exidy Sorcerer, Vector MZ, PolyMorphic 
8813tt Heath HlTf or H89t. TRS-80t, iCOM 3712 and 
I COM Micro Disk plus many other configurations avail¬ 
able off the shelf . S14S/S28 


D MAC — 8080 Macro Assembler. Full Intel maao defini¬ 
tions. Pseudo Ops include RPC, IRP, REPT, TITLE, 
PAGE, and MAClIB. Z-80 library included. Produces 
Intel absolute hex output plus symbols file for use by SID 

(see below) . S100/$15 

□ SID — 8080 symbolic debugger. Full trace, pass count 
and break-point program testing system with back-trace 
and histogram utilities. Whan used with MAC, provides 
full symbolic display of memory labels and equated 
values .$85/$l5 


□ 

□ 


□ 

□ 


□ 

□ 

□ 


TEX — Test formatter to create paginated, page- 
numbered and justified copy from source text files, di- 
rectable to disk or printer. $85/$15 

DESPOOL — Program to permit simultaneous printing 
of data from disk while user executes another program 
from the console . WO/flO 



Disk Extended BASIC — Version 5, ANSI compati¬ 
ble with lof»g variable names, WHILE/WEND, chaining, 

variable length file records . $300/825 

BASIC Compiler — Language compatible with Ver¬ 
sion 5 Microsoh interpreter and j- 10 times faster execu¬ 
tion. Produces standard Microsoft relocatable binary out¬ 
put. Includes Macro-80. Also linkable to FORTRAN-80 or 
COBOL-80 code modules . $350/$25 


FORTRAN-SO - ANSI 'G6 (except for COMPLEX) 
plus many extensions. Includes relocatable object com¬ 
piler, linking loader, library with manager. Also includes 

MACRO-80 (see below) . S400/$25 

COBOL-80 — ANSI 74 Relocatable object output. 
Format same as FORTRAN-80 and MACRO-80 
modules. Complete ISAM, interactive ACCEPT/DIS¬ 
PLAY, COPY, EXTEND . $625/$25 

MACRO-80 — 8080/Z80 Macro Assembler. Intel and 


Zilog mnemonics supported. Relocatable linkable output. 
Loader, Library Manager and Cross Reference List 
utilities included . $149/$15 


□ EDIT-80 — Very fast random access text editor for text 
with or without line numbers. Global and intra-line com¬ 
mands supported. File compare utility included $89/$ 15 


MICRO FOCUS 

□ CIS COBOL (standard) - ansi 74 COBOL 
standard compiler fulty validatedlw U.S. Navy tests to 
ANSI level 1. §uppo^frt\|ytA* to level 2 including 
dynamic loading (SCTE^SotuI^ and a full ISAM file 
facility. Also. prog^^iUgmentation, interactive debug 
and powerful interactive extensior^ to support protected 
and unprotected CRT screen formatting from COBOL 

, programs used with any dumb terminal . $890/$90 

□ CIS COBOL (compapS i^fd^OL subset compiler 

for use on a 32K b^e K^a£l|ptttttr. Valuable range of 
C^BOL languageVnl^ many at level 2 ar)d including 
ISAM and the OS vctTOL interactive screen formatting 
of dumb terminals . $650/$80 

□ Forma 1 — CRT screen editor to build ^plication CRT 

formats with orotected and iiopr<a4bed field areas. Out¬ 
put is COBUL data daedkdKJili V copyirig into aS 
COBOL programsauHlrAtli (Pe^ore of wrifing screen 
input and output dsai^N)f)s by hand and greatly speeds 
interactive application programming. Output requires CIS 
COBOL compact compiler . $125/$20 

□ Forma 2 — Forms 1 screen eddor plus indexed file 
application program geneutar.f^vmatically creates a 
query and update^ifdQ^MI^^iied files using CRT 
protected and unpBla^^s^ew formats. No program¬ 
ming experience naeaBaTOutput program directly com¬ 
piled by either of CIS COBOL compilers — $200/$20 


EIDOS SYSTEMS 

G KISS — Keyed Index Sequential Search. Offers com¬ 
plete Multi-Keyed Index Sequential and Direct Access file 
management. Includes built-in utility functions for 16 or 
32 bit arithmetic, string/integer conversion and string 
compare. Delivered as a relocatable linkable module in 
Microsoft format for use with FORTRAN-80 or COBOL- 
80. etc. $S35/$23 

□ KBASIC — Microsoft Disk Extended BASIC with all 
KISS facilities, integrated by implementation of nine 
additonal commancfe in language. Package includes 
KISS.REL as described above, and a sample mail list 
program . $995/$4S 


‘CP.'M IS a trade name of Digital Research. 
'‘Z80 is a trademark of Zilog, Inc. 

••'UNIX is a trademark of Bell Laboratories. 



□ Super-Sort I — Sort, merge, extract utility as absolute 

executable program or link^le module in Microsoft for¬ 
mat. Sorts fixed or variable records with data in binary, 
BCD, Packed Decimal. EBCDIC. ASCII, floating, fixed 
point, exponential, field justified, etc. etc. Even variable 
number of fields per record! . $225/$29 

□ Super-Sort II — Above available as absolute orooram 

only . $175/$25 

□ Super-Sort III — As ll without SELECT/EXCLUDE 

. . $l29/$29 

□ Word-St$r — Menu driven visual word processing sys¬ 
tem for use with standard terminals. Text formatting per¬ 
formed on screen. Facilities for text paginate, page 
number, justify, center and underscore. User can print 
one document while simultaneously editing a second. 
Edit facilities include global search and replace, read/ 
write to other text files, block rrwve, etc. Reouires CRT 
terminal with addressable cursor positioning $44B/$25 

□ Word-Master Text Editor — In one mode has super¬ 

set of CP/M's ED commands including global searching 
and replacing, forward and backwarofe in file. In video 
mode, provides full saeen editor for users with serial 
addressable-cursor terminal . $125/$2S 

SOFTWARE SYSTEMS 

□ CBASI02 Disk Extended BASIC — Non-interactive 

BASIC with pseudo-code compiler and runtime interpre¬ 
ter. Supports full file control, chaining, integer and ex- 
ter>ded precision vanables. etc. $109/$15 



STRUCTURED SYSTEMS GROUP 


□ General Ledger — Interactve and flexible system 

providing proof and report outputs. Customization of COA 
created Interactively. Multiple branch accounting centers. 
Extensive checking performed at data entry Tor proof, 
COA correctness, etc. Journal entries may be batched 
pnor to posting. Qosing procedure automatically backs 
up input files. All reports can be tailored as necessary. 
Requires CBASIC . $899/829 

□ Accounts Receivable — Open item system with 

output for internal aged reports and customer-oriented 
statement and billing purposes. On-Line Enqui^ permits 
information for Customer Service and Credit depart¬ 
ments. Interface to General Ledger provided if both sys¬ 
tems used. Requires CBASIC . $699/825 

D Accounts Payable — Provides aged statements of 
accounts by vendor with check writing for selected in¬ 
voices. Can be used alone or with General Ledger and/or 
with NAD. Requires CBASIC . $699/825 

□ LETTERIQHT — Program tfl <f edit, and type let¬ 

ters or other documenta^HlMKilk^ to enter, display, 
delete and move tdfe^rMfgdfc^deo screen presenta¬ 
tion. Designed to inn^lfwith NAD for form letter mail¬ 
ings. Requires CBASIC . $179/825 

□ NAD Name and Address selection system — interactive 

mail list creation and maintenance program with output 
as lull reports with reference data or restricted informa¬ 
tion for mail labels. Transfer system for extraction and 
transfer of selected records to create new files. Requires 
CBASIC . $79/820 

□ QSORT — Fast sort/merge program for files with fixed 

record length, variable field length inlormation. Up to five 
ascending or descending keys. Full back-up of input files 

created. $95/820 


g^U^DORIAN SOFTWARE 

□ PAYROLL SYSTEM — Maintains empirwee master 

file. Computes payroll withholding for FICA, Federal and 
State taxes. Prints payroll register, checks, quarterly re¬ 
ports and W-2 forms. Can generate ad hoc reports and 
employee form letters with mail labels. Requires 
CBASIC. Supplied in source code. $590/835 

□ APARTMENT MANAGEMENT SYSTEM - Fi¬ 
nancial management system for receipts and security 
deposits of apartment projects. C^tures data on vacan¬ 
cies, revenues, etc. for annual trend analysis. Daily report 
shows late rents, vacancy notices, vacancies, income 
lost through vacancies, etc. Requires CBASIC. Supplied 

□ INVENTORY SYSTEM - Captures stock levels, 

costs, sources, sales, ages, turnover, markup, etc. 
Transaction information may be entered for reporting by 
salesman, type of sale, date of sale, etc. Reports avail¬ 
able both for accounting and decision making. Requires 
CBASIC. Supplied in source code. $990/835 

□ CASH REGISTER — Maintains files on daily sales. 

Files data by sales person and item. Tracks sales, over¬ 
rings. refunds, payouts and total net deposits. Requires 
CBASIC. Supplied in source code . $590/835 


Sotiware / 

wltti /Mwiual 
Manual/ Alona 

□ BDS C Compiler — Supports most major features of 
language, including Structures, Arrays, Pointers, recur¬ 
sive function evaluation, linkable with library to 8080 bi¬ 
nary output. Lacks data initialization, long & float type and 
static & register class specifiers. Documentation includes 
■ C" Programming Language book by 

□ Whitesmiths’ C Compiler — The ultimate in sys¬ 
tems software tools. Produces fa^r code than Pascal 
with more extensive facilities Ijbnforms to the full 
UNIX*** Version TXJafflJMlIoe^ibed by Kemighan 
and Ritchie, and rlMn^llaCle over 75 functions for 
performing I/O, strli^rnanipulation and storage alloca¬ 
tion. Compiler output in A-Natural source. Supplied with 
A-Natural (see below) requires 60K CP/M . .$830/830 

□ A-Nsturil — Narrative assernt^with linking loader, 

librarian, extensive 80^>*elblMti|# library in A-Natural 
relocatable formatA-Natural source 
to Microsoft MACRVV%lArce and from A-Natural rel to 
source .”.$33W$15 


□ ALGOL 60 Compiler — Powerful Wock-stnjctured 
language featuring economical mn time dynamic alloca¬ 
tion of memory, very compact (24K total RAM) system 
implementing almost all Algol 60 report features plus 
many powerful extensions including string handling direct 
disk address I/O etc. Requires Z80 CPU —$199/820 

□ Z80 Development Package — Consists of: (i) disk 

file line editor, with global inter and intra-line facilities; (2) 
Z80 relocating assembler, Zilog/Mostek mnemonics, 
conditional assembly and cross reference table 
capabilities; (3) linking loader producing absolute Intel 
hex disk file.$95/820 

□ ZDT — Z80 Debugger to tr^.fUsreak and examine 

registers with standar^2ltolu|(Ww mnenomlc disas¬ 
sembly displays. fia»Me Ifilferlo DDT. $35 when or¬ 
dered with Z80 De^li(^H8ht Package .$50/$10 

n DISTEL — Disk based disassembler to Intel 8080 or 
TDUXitan Z80 source code, listing and cross reference 
files. Intel or TDL/Xitan pseudo ops optional. Runs on 
8080.$65/810 

D DISILOG — As DISTEL to Zilog Mostek mnemonic 
files. Runs on Z80 only .$$5/810 

G TEXTWRrrER III — Text formatter to justify and pagi¬ 
nate letters and other documents. Special features in¬ 
clude insertion of text during execution from other disk 
files or console, permitting recipe documents to be 
created from linked fragments on other files. Has facilities 
for sorted index, table of contents arxl footnote insertions. 
Ideal for contracts, manuals, etc.$129/820 

G Postmaster — a comprehen^^cackage for mail list 
maintenance. Feature^ieckil^syVl record extraction 
and label productigalwIeri^llBe^ (Program is included 
which provides neatra $» rt > n single sheet or contimjous 
forms. Requires CBASIC .$150/825 

G WHATSIT?-** — Interactive data-base system using 
associative tags to retrieve information by subject. Hash¬ 
ing and random access used for fast response. Requires 
CBASIC .$125/825 

G XYBASIC Interactive Process Control BASIC — Full 
disk BASIC features plus unique commands to handle 
bytes, rotate and shift, and to test and set bits. Available 
in Integer, Extended and ROMable versions. 

Integer Disk or Integer ROMable .$295/825 

Extended Disk or Extended ROMable .$395/825 

G SMAU80 Structured Macro Assembled Language — 
Package of powerful general purpose text nracro proc¬ 
essor and SMAL structured language cornpiler. SMAL is 
an assembler language with IF-THEN-ELSE, LOOP- 
REPEAT-WHILE, DO-END, BEGIN-END constructs 
.$75/815 

G SELECTOR II — Data Base Processor to create arte 
maintain single Key data bases. Prints formatted, sorted 
reports with numerical summaries. Available for Microsoft 
and CBASIC (state which). Supplied in source code 

.8195/820 

G SELECTOR III — Multi (i.e., up to 24) Key version of 
Selector II. Comes with applications programs including 
Sales Activity. Inventory, Payables. Receivables, Check 
Register, Expenses. Afjpointments. and Client/Patient. 
Requires CBASIC. Supplied in source code .$299,'$20 
Enhanced version for CBASIC-2.$345'$20 

G CPM/374X Utility Package — Has full range of 
fur>ctions to create or re-name an IBM 3741 volume, dis¬ 
play directory information arte edit the data set contents. 
Provides full file transfer facilities between 3741 volume 
data sets and CP/M files.$195/810 

G BASIC UTILITY DISK — Consists of: (1) CRUNCH- 
14 - Compacting utility to reduce tee size and increase 
the speed of programs in Basic and TRS-80 

Basic. (2) DPFUN -^Bg&Bjflw^Slon subroutines for 
computing nineteAt^BSa^ental functions including 
square root. natura$|^,Tog base 10, sin, arc sin, hyber- 
bolic sin, hyperbolic arc sin, etc. Furnished in source on 
diskette and documentation .$90/839 

G STRING BITS — Fortran ch^atter string handling. 
Routines to find, fill, pa^enij^ $«arate, concatenate 
and compare char^j^uirM^hiB package completely 
eliminates the protSWEteaeociated with character string 
handling in FORTRAN^^pplied with source .$45/815 


G tiny C — Interactive interpretive system for teaching 
structured programming techniques. Manual includes full 
source listings . $75/840 


****WHATSIT? is a trademark of Computer Headware. 
fCP/M for Heath, TRS-80 Model I and PolyMorphic 8813 are 
modified and must use especially compiled versions of 
system, and applications software. 
ttPotyMorphic 8813 CP/M scheduled for September 15 release. Prices and specifications subject to change without notice. 

Software for most popular 8080IZ80 computer disk systems 
including north STAR, iCOM, MICROPOUS, DYNABYTE DB8I2, 
EXIDY SORCERER, SD SYSTEMS, ALTAIR, VECTOR MZ, 

8"IBM, HEATH H17 & H89, HEUOS, IMSAI VDP42 & 44, REX, 
POLYMORPHIC 8813; OHIO SCIENTIFIC and IMS 5000 formats. 

Shopping List 
No.6 


G Flippy Disk Kit — Template and instructions to modify 
single sided 5V4” diskettes for use of second side in sin¬ 
gled sided drives . $12.50 



boat /Associates 

.the „ 

IFTWARE 

MABKET 


Orders must specify 
disk systems and 
formats; e g. North 
Star single or double 
density. IBM single or 
20/256, Altair, Helios 
II. Micropolis Mod I or 
II. 5y4‘' soft sector 
(Micro iCOM/SD 
Systems Dynabyte), etc. 

Add $l/item shipping 
($2 min ). Add $1 
additional for UPS 
COD 
Manual cost 
applicable against 
price of subsequent 
software purchase. 

The sale of each 
propriety software 
package conveys a 
license for use on one 
system only. 


^**The Software Supermarket is a trademark of Lifeboat Associates 


Lifeboat Associates, 2248 Broadway, n.y., n.y. 10024 

(212) 580-0082 Telex: 668585 































































TYPICAL MINIMUM AND MAXIMUM SYSTEMS 

The VDG, a RAM or ROM (a ROM would be preferable 
since no MPU is around to store display data), and the linear 
modulator make a complete display system. Refer to Figure 
1 for a basic display block diagram. The VDG is controlled 
by eight lines which may be hardwired, logically controlled 
through the use of TTL (Transistor Transistor Logic) and/or 
a PIA (Peripheral Interface Adaptor), or tied to the data lines 
of another block of RAM. 

Before continuing, a brief explanation about the PIA is 
due. The MC6820 is a universal device for interfacing the 
MPU to peripheral instruments and equipment such as ter¬ 
minals, printers, cassette decks, keyboards, etc. with no or 
minimal external logic through two 8-bit bidirectional peri¬ 
pheral data buses and four handshake control lines. 



During system initialization each of the sixteen data lines 
may be individually programmed as an input or output with a 
number of variations available for the type of handshake, 
control, or interrupt needed. A brief discussion of the above 
VDG control methods will be discussed shortly. The VDG 
increments through the address bus to the display RAM or 
ROM. The memory in turn outputs data to the VDG which 
interprets each byte according to the input on the control 
lines. The VDG outputs the video information on one pin 
and the chrominance information on two other pins. 


Sync 1.0 V 

Blank 0.75V 
Black 0.7V 
White Low 0.62V 
White Medium 0.5V 
White High 0.38V 


Figure 2. Nominal Luminance Levels. 


(See Figure 2 for nominal luminance levels; see Figures 3 
and 4 for horizontal and vertical output waveforms from the 
VDG.) The MC1372 modulator puts out the needed RF to 
the antenna terminals of a color or black and white television 
set. The outputs of the VDG feed into the RF oscillator 
modulator, which not only develops the RF carrier and final 
composite video signal complete with color burst, but also 
generates a 3.58 MHz crystal controlled clock for the VDG. 


Table 2. 

Recommended Chroma-Luma Signals 


Pin #9 

Pin #7 

Pin #6 

Pin #5 


Luminance 

Input 

(Vdc) 

Color A 
(Vdc) 

Color Ref. 
(Vdc) 

Color B 
(Vdc) 

Sync 

1.0 

1.5 

1.5 

1.5 

Blanking 

0.75 

1.5 

1.5 

1.5 

Burst 

0.75 

1.5 

1.5 

1.25 

Black 

0.70 

1.5 

1.5 

1.5 

Green 

0.50 

1.0 

1.5 

1.0 

Yellow 

0.38 

1.5 

1.5 

1.0 

Blue 

0.62 

1.5 

1.5 

2.0 

Red 

0.62 

2.0 

1.5 

1.5 

Cyan 

0.50 

1.0 

1.5 

1.5 

Magenta 

0.50 

2.0 

1.5 

2.0 

Orange 

0.50 

2.0 

1.5 

1.0 

Buff 

0.38 

1.5 

1.5 

1.5 
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NOTE: 

1. The 3.58MHz Video must be in phase for every horizontal line, 
every field and every frame. 

2. Horizontal timing non interlaced option. 


Figure 3. Video and Chrominance Output Waveform 
Relationships. 


Refer to Table 2 for nominal chroma and luma input signals 
to the MCI 372. 

Now for a brief discussion on control methods. Hardwiring 
the control lines or using switches will allow manual opera¬ 
tional control. The use of TTL or a PIA enables the user to 
switch modes on the fly under software control. This method 
must be under constant supervision of the MPU. The third 
method involves using twice as much RAM. Control RAM 
uses 8 bits and display data uses 8 bits (Figure 5). The MPU 
accesses two blocks of RAM, each 6K by 8 of bits making 
the available RAM look like 21K by 8 bits. 

The software will initially have to know where mode infor¬ 
mation goes with respect to the display data. When the MPU 
is through reading and/or writing to the RAM, the VDG 
takes over and the blocks of RAM are simultaneously select¬ 
able by the VDG. This gives the MC6847 a memory block 
of 6K by 16 bits. This is allowing for a maximum system with 
a maximum amount of RAM. A reduction to 13 bits of RAM 
may be achieved by connecting some don’t care data lines to 
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Something neuu on the Horizon 

from 

Technicol Sy/tem/ Con/ultont/ 


Extended BASIC for 6800 and 6809 

Finally, a BASIC tor serious business 
applications or scientific programming is 
available. All the features of our regular BASIC 
are supported—and more. Floating point 
calculations are carried out to an internal 
accuracy of 17 digits. Most math functions are 
accurate to 16 digits with a minimum accuracy 
of 13.5 digits. Integer variables have been 
included to allow fast execution of control loops 
and array indexing. Even with the double 
precision math package, this BASIC is still one 
of the fastest around. 

The business programmer will appreciate the 
versatile PRINT-USING capabilities which 
include dollar and asterisk fill, trailing minus 
sign, imbedded commas, and scientific 
notation. New string functions have been 
added for string searching (INSTR) and for 
creating a string which is the date (DATES$). 
□PEEK and DPOKE are 16-bit peek and poke 
type functions. The SCALE command has 
been included to eliminate the round-off errors 
typically encountered In binary math packages. 
The INCH$ function allows single-character 
input from the terminal. Programmer control of 
control C breaks is also included. 

Overall, the Extended BASIC is the most 
complete BASIC offered for micro users and is 
only available on FLEX^“ disk. A system with at 
least 32K of user space Is recommended. 

Specify 8" or 5" media (5" 6800 is FLEX"" 2.0) 
and either the 6800 or 6809 version when 
ordering. 

AP68-12 6800 Extended BASIC $100 

SP09-6 6809 Extended BASIC $100 


BASIC Precompiler _ 

This program allows the creation of BASIC 
programs without the use of line numbers or 
restrictive two-character variable names. 
Alphanumeric line and subroutine labels may 
be used, as well as variable names of any 
length. Comment lines are marked with non- 
alphanumerics for easy readability. The output 
of the precompiler is in the standard BASIC 
compiled form. This allows applications 
programs to be written, precompiled, and then 
distributed in a non-source form. The 
precompiler can only be used with one of 
Technical Systems Consultants’ BASICS. 


Specify 8” 
ordering. 

or 5" (5" 6800 Is FLEX"" 

2.0) when 

AP68-13 

Single Precision 
6800 Precompiler 

$40 

AP68-14 

Double Precision 
6800 Precompiler 

$50 

SP09-7 

Single Precision 
6809 Precompiler 

$40 

SP09-8 

Double Precision 
6809 Precompiler 

$50 


FLEX is a registered trademark of Technical 
Systems Consultants, Inc. 


technical /y/tem/ 
conrultant/, inc. 

Box 2570, West Lafayette, IN 47906 
(317) 463-2502 
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each other as in Figure 6, and if the Color Set Select pin is 
hardwired or connected otherwise (say to a PIA) then 6K by 
12 bits would allow for a maximum system. 

Table 3 decodes the pin connections for the various 
modes. Speaking of decoding, all the necessary signals for 
the maximum system are developed in Figure 5. The Read/ 
Write and Enable signals are clocked with ^2 and Valid 
Memory Address inputs. Selection of the upper and lower 8K 
memory blocks is available, but the user will need to decode 
the individual RAMs in each block if 8K RAMs are not available. 
Similar yet “smaller” systems could use 1K by 13 or 12 bits 
using this idea. All modes could still be used. The software 
program in ROM would keep the display system under con- 



Our MacroFloppy" 



goes twice 

Form 


the distance. 


Introducing the Micropolis MacroFloppy™:1041 and ;1042 disk drive sub¬ 
systems. For the S-100/8080/Z-80 bus. Packing 100% more capacity into a 
5%-inch floppy disk than anyone else. 143K bytes, to be exact. For as little 
as $695. 

The MacroFloppy: 1041 comes with the Micropolis Mod I floppy packaged 
inside a protective enclosure (without power supply). And Includes an S-100 
controller. Interconnect cable. Micropolis BASIC User's Manual. A diskette con¬ 
taining Micropolis BASIC, and a compatible DOS with assembler and editor. 
The :1041 Is even designed to be used either on your desk top, or to be Inte¬ 
grated right into your S-100 chassis. 

The MacroFloppy:1042 comes with everything the :1041 has, and more. 
Such as d.c. regulators, its own line voltage power supply, and, to top it off, 
a striking cover Making it look right at home just about anywhere. 

Both MacroFloppy systems are fully assembled, tested, burned-in, and 
tested again. For zero start-up pain, and long term reliability. They're also 
backed up by our famous Micropolis factor/ warranty. 

And both systems are priced just right. $695 for the MacroFloppy: 1041 
and $795 for the MacroFloppy:1042. 

You really couldn't ask for anything more. 

At Micropolis, we have more bytes in store for you. 

For a descriptive brochure, in the U.S. call or write Micropolis 
Corporation, 7959 Deering Avenue, Canoga Park, California 91304. Phone 
(213)703-1121. 

Or better yet, see your local dealer. 


MICROPnuS" 

More bytes in store for you. 
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Table 3. 

VDG Mode Selection 

Dll 

Dio 

Do 

D. 

MODE 

0 

0 

0 

0 

Internal Alpha Numerics 

0 

0 

0 

1 

External Alpha Numerics 

0 

0 

1 

0 

Internal Alpha Numerics Inverted 

0 

0 

1 

1 

External Alpha Numerics Inverted 

0 

1 

X 

0 

Semigraphics 4 

0 

1 

X 

1 

Semigraphics 6 

1 

0 

0 

0 

Graphics Mode 0 

1 

0 

0 

1 

Graphics Mode 1 

1 

0 

1 

0 

Graphics Mode 2 

1 

0 

1 

1 

Graphics Mode 3 

1 

1 

0 

0 

Graphics Mode 4 

1 

1 

0 

1 

Graphics Mode 5 

1 

1 

1 

0 

Graphics Mode 6 

1 

1 

1 

1 

Graphics Mode 7 


stant supervision. The program would need to determine the 
number of scan lines desired in any particular mode enabling 
ease of mode changing, where the memory address ought to 
be (as far as the VDG is concerned), and if object code is 
used, where it is and where it ought to go in memory. 

These considerations as well as general housekeeping 
must be taken into account by the system’s microprocessor. 
Another way of enhancing performance with fewer parts is to 
use a bi-phase method. If the VDG is used with a MC6800 
family microprocessor then 6K of RAM could be displayed 
using only 1K of actual in-system RAM. 

If the Interlaced VDG is used, a flip flop could choose be¬ 
tween memory banks of 6K each (maximum type system — 
less memory could be used incorporating some of the other 


MetaFloppy goes 



MICRDPnLIS: 

More bytes in store for you. 


The Micropolis MetaFloppy™ gives you more than four times the capacity of 
anyone else's 5%-inch floppy. Because it uses 77 tracks instead of the usual 35. 

The field-proven MetaFloppy with thousands of units delivered, comes 
in a complete family of models. And, like our MacroFloppy™ family of disk 
drives, MetaFloppy is designed for the S-100/8080/Z-80 bus. 

For maximum capacity choose our new MetaFloppv:1054 system. Which 
actually provides you with more than a million bytes of reliable on-line stor¬ 
age. For less money than you'd believe possible. 

The MetaFloppy:1054 comes complete with four drives in dual config¬ 
uration. A controller. Power supply .Chassis. Enclosure. All cabling. A new BASIC 
software package. And a DOS with assembler and editor. There's even a built- 
in Autoload ROM to eliminate tiresome button pushing. 

If that's more storage than you need right now, tn/ our 
MetaFloppy:1053, with 630,000 bytes on-line. Or our Meta- 
Floppy;1043, with 315,000 bytes on-line. Either way you can 
expand to over a million bytes on-line in easy stages, when you 
need to. Or want to. 

In other words, if your application keeps growing, weVe got 
you covered. With MetaFloppy. 

The system that goes beyond the floppy 

For a descriptive brochure, in the U.S. call or write Micropolis 
Corporation, 7959 Deering Avenue, Canoga Park, California 91304 
Phone (213) 703-1121. 

Or better yet, see your local dealer. 
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ideas) allowing for smaller characters on the screen since it is 
now effectiv ely twice as dense as be fore. The flip flop is tog¬ 
gled by the Field Synchronization pulse enabling different 
information to be displayed every field change instead of hav¬ 
ing the same dot for both fields, thus allowing mapping of 
98,304 bits. 

SOFTWARE 

Three programs are incorporated within. The first program 
shown in Listing 1 is extremely short and uses two modes: 
Alphanumerics and Semigraphics-4 mode. The data in the 
display memory is incremented every location to show the 
color and character capabilities. The alphanumerics inverted 
and non-inverted characters will appear first. Then two col¬ 
umns of four rows each with blocks of color will appear from 
left to right like this: green, yellow, blue, red, buff, cyan, 
magenta and orange. They will also appear in all the possible 
combinations of illumination. The VDG TEST program only 
loads up the display memory with successively incremented 
numbers and then returns control to the monitor program. 

The second program shown in Listing 2 is a short piece of 
coding to demonstrate terminal possibilities. The program 
was written to run with a MIKBUG 2.0 monitor, therefore, 
the input routine is at $F878. If an Exorcisor is being used, 
replace $F878 with $F015, the input without parity routine 
INCHNP. The program is extremely limited; it allows only 
alphanumeric characters (inverted and noniriverted). This 
could use Semigraphics-4 if the user reconfigures the soft¬ 
ware for control characters putting the desired information 
into the display memory. In this instance the most significant 
bit, bit 7, indicates Alpha or Semigraphics-4. 

The only special functions allowed are backspacing and 
escaping to the monitor. Other commands may easily be 
added by the user. Oddly enough the backspace key and the 
escape key were chosen for their respective functions. The 
program is not for a stand alone system; in other words the 
system used must already have a fully functional terminal. 
The program returns to the top left hand corner of the screen 
after the last character is input at the bottom right hand cor¬ 
ner of the television screen. 

This program may be added to quite easily. All the control 
characters should be checked over before any character is 
thrown into the display RAM and those comparisons and 
branches should be inserted at $0222 between the BEQ 
ESC and STA A 00, X instructions. The actual code for im¬ 
plementation of each additional control character is placed 
after the ESC SWI instruction (ESC is the label and SWI is 
the mnemonic for the instruction Software Interrupt). 



The third (and last) program is for cursor control. Again, if 
the Exorcisor is used change $F878 to $F015. The pro¬ 
gram is fairly well documented and explains itself. The cursor 
program assembly listing is shown in Listing 3. 

The method for creating color graphics is as follows: First 
block off an existing picture and enlarge it on a similar 
screen-sized piece of graph paper. Second make a trans¬ 
parency of the enlarged picture and tape it over the television 
set. Finally use the cursor program to color in the appro¬ 
priate colors behind the transparency. 

HARDWARE 

The system used is either an EXORCISOR or an EXOR¬ 
CISOR Compatible System such as a MIKBUG 2.0 con¬ 
trolled D2 Kit. The block diagram of the existing hardware is 
depicted in Figure 7. The display board interface to the Exor¬ 
cisor Bus shown in Figure 8 consists of three quad three- 
state bus transceivers, three HEX buffers, four RAM chips 
(2K total), one VDG, one Linear Part and four SSI TTL logic 
parts for decoding. The total chip count is 16 to decode 2K 
bytes of static RAM and have alpha and full color graphics 
capability. Further decoding is possible when more RAM is 
desired in the system. 

SWITCH SELECT FOR VDG MODES 


XXXXXXXXXXIOIO 
lOlOlOlOXXXXXX 
1 1001 100XXXXXX 
11110000XXXXXX 
XXXXXXXXIOI 10 0 

XXXXXXXXl 10000 
1111111100000 0 , 


21111116SSEEII 
52222224EEXXNN 
6888888XMMTTTT 
XXXXXXX6II 
11999664 AAAA 
9966644 GGLLLL 
22 RRPPPP- 

A A H H H H 
GCGCGCGCPPAAAA 
ROROROROHH 
ALALALAlIII I 
POPOPOPOCCN N 
HRHRHRHRSSV V 
I I I I 
CGCGCGCG64 
SRSRSRSR 
AAAA 
P P P P 

H H H H 

I I I I 

C C C C 

S S S S 


Note the OR gate with the output to A/S of the VDG. This 
gate enables either software or hardware control of the Semi¬ 
graphics modes. Software control is desired when switching 
between Alpha and Semigraphics-4 mode. The hardware 
switch input to the OR gate is to cancel out the effects of Data 
bit 7 on the control pins when Semlgraphics-6 mode is de¬ 
sired. If the gate were not present the switch and resistors 
would conflict with the data bus bit 7 causing sections on the 
screen to flicker, resulting in unreliably displayed data. 

All control pins (as well as the data bus) must have “solid” 
information on them and must not be left floating at an 
unknown state. Good grounding of the connectors around 
the RF output and shielding high frequency areas will 
enhance the appearance of the television display. The capa¬ 
citor values around the 3.58 crystal are not extremely criti¬ 
cal, but for individual systems a trimmer capacitor may 
replace the 15 pf capacitor. The mode choice, via the switches, 
is shown in Figure 9.0 Figures & Listings follow 


Switch # 

1 

2 

3 

4 

5 

6 
7 


30 
29 
27 

31 

34 

35 
39 


Function 

INV 

GM0 

GMl 

GM2 

TnT/ext 

AL^/ 

SEMI GRAPHICS 

ALM/ 

GRAPHICS 

CSS 


Figure 9. VDG Mode S 
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SELECTOR III - C2 

THE INFORMATION MANAGEMENT SYSTEM 

Includes these Application Sub-Programs... 

Sales Activity, Inventory, Payables, Receivables, Check/Expense Register, 
Library Functions, Mailing Labels, Appointments, Client/Patient Records 



RANDOM, MULTI-KEY RECORD RETRIEVAL under CP/M, CDOS, IMDOS, ADOS ... 


SELECTOR III-C2 ALLOWS INSTANT 
RECALL OF ANY RECORD USING ANY IN¬ 
FORMATION ITEM IN THE RECORD. That 
Statement deserves re-reading, because 
that ability makes SELECTOR III-C2 the 
most powerful information management 
system in microcomputers today! 


The three major activities in business 
computing are...Word Processing, Finan¬ 
cial Accounting, and the storing, pro¬ 
cessing, and reporting of information. 
The latter is where SELECTOR III-C2 
shines and fills the professional and per¬ 
sonal need. 


The system represents the state of the 
art using Micro-Ap’s unique record index¬ 
ing, query, and report writing methods. 
It’s ‘menu driven’ and uses screen 
displays with all the instructions and er¬ 
ror sensing that allow the novice to 
quickly learn the system and accomplish 
his tasks. 


With SELECTOR III-C2 you... 

• define a record format assigning up to 
24 fields as ‘key’ fields -meaning that 
records can be instantly recalled by 
name, date, quantity, ZIP Code, or 
whatever. 

• create a file and begin entering edited 
and verified data immediately. 

• browse through your file in key field 
order, making whatever changes or dele¬ 
tions needed. 

• select collections of records meeting 
your exact requirements and arranged In 
the order wanted. 

• create a unique report that contains 

the precise information you need - with 
numerical totals, averages, maxima, and 
minima -for any period of time and sum¬ 
marized by name, date...or by any Item 
you want. circle inquiry no. 52 

• bring an application on-line in hours in¬ 
stead of months. 


SELECTOR III-C2 is a ‘turn-key’ system 
that can manage most applications as is. 
It Includes source-code and pre-defined 
record formats and sub-programs to per¬ 
form the tasks listed at top of page. Pro¬ 
grammers can easily add other sub¬ 
programs - using the system’s powerful 
utilities - to perform virtually any special 
computation or function required. 

The system runs under CBASIC Vers. 2, 
and is priced at $345. It’s available in a 
variety of CP/M, disk formats including 
Dynabyte; North Star; Micropolls; TRS- 
80; Hellos II; Heathkit; ICOM; Altair; Im- 
sai; Cromemco; and other s. 


Available fiom computet stoies woildwide. 

LIFEBOAT Associates 

2248 Broadway, Suite 34, 

New York. N.Y. 10024 • (212) 580-0082 

Or order direct from 

MICRO-AP 

9807 Davona Drive, San Ramon, CA 94583 
(415) 828-6697 
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LISTING 1 


tiHM VDGTEST 

♦ THIS PROGRHM DEMONSTRATES THE ALPHANUMERICS MODE 

♦ AND THE SEMI GRAPHICS 4 < 8 COLORS PLUS BLACK MODE) 

♦ 


oaio 





□P6 

*0210 

0210 

CE 

00 

00 


LDX 

KtOOOO 

0213 

86 

00 



LD8 

R »*00 

0215 

87 

00 


CONT 

STR 

R OOfX 

0217 

4C 




INC 

R 

0218 

08 




INX 


0219 

8C 

02 

00 


CPX 

«*0200 

021C 

27 

03 



BEQ 

STOP 

021E 

7E 

02 

15 


JMP 

CDNT 

0221 

3F 



STOP 

SUI 



END 

NO ERROR<S) DETECTED 


BEGININ6 OF DISPLAY PROGRAM 

START ADD OF DISPLAY IN X REG 

ACC A INCREMENTS DATA 

LOAD UP DISPLI^Y MEMORY 

NEXT PIECE OF INFO 

NEXT DISPLAY LOCATION 

ENTIRE DISPLAY FULL 

IF FULL THEN STOP PROG 

IF NOT INCREMENT DATA AND MEMORY 

RETURN TO MONITOR 


SYMBOL TABLE: 

S113 021OCE 0 0 0 086 0 0A7 0 04C 088C 02 0 027 037E 0253 

S1050220153F84S9 

MIKJUG 2.0 


S113 021 OCE 0 0 0 086 0 0A7 0 04C 0880 02 0 027 037E 0253 

S1050220153F84S9 

MIKBU6 2.0 


LISTING 2 


♦ THIS IS A VIDEO DISPLAY GENERATOR MINI-OUTPUT TERMINAL 

♦ IT ACCEPTS INPUTS FROM THE TERMINAL AND DISPLAYS THE INFO 

♦ ON THE TELEVISION SCREEN: NORMALLY INVERTED FDR 

♦ ALPHA AND NONINVERTED FOR NUMERICS AND SPECIAL CHARACTERS 

♦ THE OTHER CiNVERT DR NONINVERT) IS ACHIEVED BY 

♦ DEPRESSING THE CONTROL KEY AND THEN THE DESIRED CHARACTER 


0210 





□R6 

*0210 

BE6INING DF PRDGRRM 

0210 

CE 

00 

00 

iTRPT 

LBX 

::*0000 

LORD X REG WITH STRRT RDD DF SCREEN RRM 

0213 

86 

20 



LDR 

R ::*20 

LORD RN RSCII BLRNK INTO RCC R 

0215 

R7 

00 



STR 

R OOfX 

BISPLRY CONTENTS DF RCC R 

0217 

BB 

F8 

78 

CDNT 

Ji>P 

*F878 

JUMP TD INPUT ROUTINE INCH 

021R 

81 

08 



CMP 

R ::*08 

RSCII BS? BRCKSPRCE 

021C 

27 

OF 



BEQ 

BS 

IF SO GO BECREMENT X REG 

021E 

81 

IB 



CMP 

R :i*lB 

RSCII ESC? EXCRPE 

0220 

27 

OE 



BEQ 

ESC 

IF SO JUMP OUT OF PRDGRRM 

0222 

R7 

00 



STR 

R OOfX 

PUT DRTR IN BISPLRY 

0224 

08 




INX 


NEXT LDCRTIDN IN BISPLRY 

0225 

8C 

02 

00 

TOP 

CPX 

:;*0200 

HT end DF BISPLRY? 

0228 

27 

E6 



BEQ 

STRPT 

IF so; GO TO TDP DF SCREEN 

022R 

7E 

02 

17 


JMP 

CONT 

IF NOT: GO INPUT NEXT CHRRRCTER 

022D 

09 



B3 

BEX 


. BRCKSPRCE BY DECREMENTING X REG 

022E 

20 

F5 



BRR 

TDP 

CONTINUE THROUGH PRDGRRM 

0230 

3F 



ESC 

SWI 


RETURN TO MONITOR 


♦ VDGMOT IS USABLE IN THE SEMIGRAPHICS «< GRAPHICS MODES 
END 

NO ERRORCS) DETECTED 


SYMBOL table: 

SI 130210CE0OUU862OA70UBDF878810827UF811B3? 
S113 022 027 OE A7 0 0 U88C 02 0 027E6 7E 0217 092 UF- 596 
S10402303F8AS9 
MIKBUG 2.U 

LISTING 3 

PAGE 001 CURSOR 


00002 

00003 

00004 

OOOOS 

00004 

00007 

00008 

00009 

00010 

00011 

00012 

00013 

00014 

00015 

00016 


NAH CURSOR 

THIS PROGRAM DISPLAYS A CURSOR WITH MOVEMENT AND COLOR SELECTION 
THE MC6847 VIDEO DISPLAY GENERATOR 
IS IN ANY FOUR COLOR GRAPHICS MODE 


MEMORY setup: THERE ARE FOUR INDIVIDUAL ‘CHARACTERS’ 

BY THREE SCAN LINES OF INFORMATION PER LOCATION (OR BLOCK) IN MEMORY 
COLOR GOES INTO ONE OF FOUR CHAR POSITIONS 
WITHIN THE BLOCK OR MEMORY LOCATION EVERY TIME 
COLOR INFORMATION IS INPUT FROM THE TERMINAL 

**t*f**tt*f **************** 

* * * * * 


00119A 4073 A7 
00120A 4075 09 
00121A 4076 A6 
00122A 4078 B7 
00123A 407B 7F 
00124A 407E 20 
00125A 4080 81 
00126A 4082 26 
00127A 4084 86 
00128A 4086 A7 
00129A 4088 08 
00130A 4089 A6 
00131A 408B B7 
00132A 408E 7F 
00133A 4091 20 
00134A 4093 20 
0013SA 4095 F6 
00136A 4098 Cl 
00137A 409A 27 
00138A 409C Cl 
00139A 409E 27 
00140A 4OA0 Cl 
00141A 40A2 27 
00142A 40A4 7F 
00143A 40A7 E6 
00144A 40A9 C4 
00145A 40AB E7 
00146A 40AD AA 
00147A 40AF A7 
00148A 40B1 B7 
00149A 40B4 08 
00150A 40BS 20 
00151A 40B7 20 
00152A 40B9 48 
00153A 40BA 48 
00154A 40BB E6 
00155A 40BD C4 
00156A 40BF E7 
00157A 40C1 AA 
00158A 40C3 A7 
00159A 40C5 7C 
00160A 40C8 20 
00161A 40CA 48 
00162A 40CB 48 
00163A 40CC 48 
00164A 40CD 48 
00165A 40CE E6 
00166A 40D0 C4 
00167A 40D2 20 
00168A 40D4 E6 
00169A 40D6 F7 
00170A 4009 48 
00171A 40DA 48 
00172A 40DB 48 
00173A 40DC 48 
00174A 40DD 48 
00175A 40DE 48 
00176A 40DF E6 


00 A 

00 A 
4001 A 

4000 A 

8E 400E CURIN4 
49 A INCZ 
65 40E9 
00 A 
00 A 

00 A 

4001 A 
4000 A 
EB 407E 

CD 4062 1NCH2 
4000 A MAINl 
00 A 
38 40D4 
01 A 
2A 40CA 
02 A 
15 40B9 

4000 A 
00 A 
FC A 
00 A 
00 A 
00 A 

4001 A 

C7 407E CURIN3 
A9 4062 INCH7 


00 A 
F3 A 
00 A STORE 
00 A 
00 A 
4000 A 
C9 4093 


00 A 
CF A 
EB 40BF 

00 A SHIFT6 
4001 A 


00 A 


STAA 00>X 

DEX 

LDAA 00fX 

STAA TEMP5 

CLR TEMPO 

BRA CURINC 

CMPA #949 

BNE DCJMPl 

LDAA **00 

STAA 00fX 

I NX 

LDAA 00rX 

STAA TEMP5 

CLR TEMPO 

BRA CUR1N4 

BRA INCH3 

LDAB TEMPO 

CMPB ••OO 

BEG 8HIFT6 

CMPB 9901 

BEG 8HIFT4 

CMPB 9902 

BEG 8HIFT2 

CLR TEMPO 

LDAB OOfX 

ANDB 99FC 

STAB 00fX 

ORAA OOfX 

STAA OOfX 

STAA TEMPS 

INX 

BRA CURIN4 

BRA 1NCH3 

ASLA 
ASLA 

LDAB OOfX 

ANDB 99F3 

STAB OOfX 

ORAA OOfX 

STAA OOfX 

INC TEMPO 

BRA INCH2 

ASLA 

ASLA 

ASLA 

ASLA 

LDAB OOfX 

ANDB 99CF 

BRA STORE 

LDAB OOfX 

STAB TEMPS 

ASLA 

ASLA 

ASLA 

ASLA 

ASLA 

ASLA 

LDAB OOfX 


00178A 

00179A 

00180A 

00181A 

00182A 

00183 

00184 

00185 

00186A 

00187A 

00188A 

00189A 

00190A 

00191A 

00192A 

00193A 

00194A 

0019SA 

00196A 

00197A 

00198A 

00199A 

00200A 

00201A 

00202A 

00203A 

00204A 

00205A 

00206A 

00207A 

00208A 

00209A 

00210A 

0021lA 

00212A 

00213A 

00214A 

002ISA 

00216A 

00217A 

00218A 


40E1 C4 3F A 
40E3 20 DA 40BF 
40ES 20 CE 40B5 
40E7 20 CE 40B7 
40E9 20 00 40EB 


40EB 81 4A A 
40ED 26 18 4107 
40EF F6 4001 A 
40F2 E7 00 A 
40F4 C6 09 A 
40F6 09 

40F7 Cl 00 A 
40F9 27 EA 40ES 
40FB A6 00 A 
40FD B7 4001 A 

4100 SA 

4101 20 F3 40F6 
4103 20 EO 40ES 
4105 20 EO 40E7 
4107 81 55 A 

4109 26 14 411F 
410B F6 4001 A 
410E E7 00 A 

4110 C6 09 A 

4112 08 

4113 Cl 00 A 
4115 27 EC 4103 
4117 A6 00 A 
4119 B7 4001 A 
411C 5A 

411D 20 F3 4112 
411F 81 4C A 
4121 26 OD 4130 
4123 F6 4001 A 
4126 E7 00 A 

4128 08 

4129 E6 00 A 
412B F7 4001 A 


ANDB 

CURIN2 BRA 
INCH8 BRA 
DCJMPl BRA 

« 


DECJMP CMPA 
BNE 
LDAB 
STAB 
LDAB 

AGAIN DEX 
CMPB 
BEG 
LDAA 
STAA 
DECB 
BRA 

CURINl BRA 

INCH9 BRA 

INCOLD CMPA 
BNE 
LDAB 
STAB 
LDAB 

PLUS INX 
CMPB 
BEG 
LDAA 
STAA 
DECB 

LOLD CMPA 
BNE 
LDAB 
STAB 
INX 
LDAB 
STAB 


993F 

STORE 

CURIN3 

INCH7 

DECJMP 


994A 

INCOLD 

TEMPS 

OOfX 

9909 

9900 

CURIN2 

OOfX 

TEMPS 

AGAIN 

CURIN2 

INCH8 

9955 

LOLD 

TEMPS 


9900 

CURINl 

OOfX 

TEMPS 

PLUS 

994C 

CLEAR 

TEMPS 

OOfX 

OOfX 

TEMPS 


• LAST LOCATION 
DECREMENT INDEX REG 

UPDATE TEMP REG 

STEPPING STONE 

ASCII I INCREMENT ONE LOCATION t PUT ZEROES IN LAST LOCATION 

CHECK NEXT INSTRUCTION IF NOT I 

CLEAR CURSOR 

DISPLAY CURSOR 

NEXT DISPLAY LOCATION 

UPDATE TEMP REG 


STEPPING STONE 


THESE DECIDE WHICH PORTION OF A LOCATION NEEDS DATA 
THIS IS THE FOURTH CHAR IN BLOCK OF CHARS 

LAST CHAR IN BLOCK 
CONCATONATE NEW INFO WITH OLD 

DISPLAY FINAL UPDATED CHAR BLOCK 
UPDATE TEMPORARY STORAGE 
NEXT CURSOR BLOCK 
STEPPING STONE 
STEPPING STONE 


THIRD CHAR IN BLOCK 

CONCATONATE NEW INFO WITH OLD DISPLAY INFO 


SECOND CHAR IN BLOCK 


SAVE OLD DATA 
SHIFT COLOR INFO IN ACC A 
OVER TO CORRECT POSITION 
TO ‘OR’ WITH DISPLAY INFO 


FIRST CHAR IN BLOCK 


STEPPING STONE 
STEPPING STONE 
STEPPING STONE 


ASCII J DECREMENT JUMP 10 LOCATIONS DOWN t LEAVE OLD INFORMATION 


UPDATE TEMP DATA 


STEPPING STONE 
STEPPING STONE 

ASCII U INCREMENT JUMP 10 LOCATIONS UP t LEAVE OLD INFORMATION 
RESTORE OLD INFO 


UPDATE TEMP DATA 


ASCII L LEAVE OLD INFO AND INCREMENT CURSOR 
NEXT INSTRUCTION 


UPDATE CURSOR 
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00017 

00018 

00019 

00020 

00021 

00022 

00023 

00024 

00025 

00026 

00027 

00028 

00029 

00030 

00031 

00032 

00033 

00034 

0003S 

00036 

00037 

00038 

00039 

00040 

00041 

00042 

00043 

00044 

00045 

00046 

00047 

00048 

00049 

00050 

00051 

00052 

00053 

00054 

00056A 4000 
00057 
00058 
00059 

000606 4000 
00061A 4001 
000626 4003 
00063 

000646 4005 
000656 4008 
000666 4008 
000676 400E 
000686 4010 
000696 4012 
000706 4015 
000716 4017 
00072 

000736 4019 
000746 4018 
0007S6 4018 
000766 40IF 
000776 4021 
000786 4023 
000796 4025 
000806 4027 
000816 4029 
000826 4028 
000836 402D 
000846 402F 
0008S6 4031 
000866 4033 
000876 4035 
000886 4037 
000896 4039 
000906 4038 
000916 4038 
000926 403F 
000936 4041 
000946 4043 
000956 4045 
000966 4047 
000976 4049 
000986 4048 
000996 4048 
001006 404F 
001016 4051 
001026 4053 
001036 4055 
001046 4058 
001056 4056 
001066 4058 
001076 4058 
001086 4060 
001096 4062 
001106 4064 
001116 4066 
001126 4068 
001136 4066 
001146 406C 
001156 4068 
001176 406F 
001186 4071 


F878 6 
6000 6 
0001 6 
0002 6 
0002 6 

7F 4000 6 
7F 4001 6 
CE 6000 6 
86 FF 6 
67 00 6 
88 F878 6 
81 57 6 
27 04 4018 

81 47 6 

26 04 4021 
86 00 6 
20 24 4045 
81 43 6 

27 04 4029 
81 59 6 

26 04 4028 
86 01 6 
20 18 4045 
81 48 6 

27 04 4035 
81 42 6 

26 06 4038 
86 02 6 
20 OC 4045 
20 87 4012 
81 4F 6 

27 04 4043 
81 52 6 
26 04 4047 
86 03 6 
20 4E 4095 
81 53 6 
26 06 4051 
86 00 6 
67 00 6 
20 84 4005 
81 4E 6 

26 OF 4064 
F6 4001 6 
E7 00 6 
09 

E6 00 6 
F7 4001 6 
20 6C 400E 
20 85 4039 
81 45 6 

27 04 406C 
81 46 6 
26 01 4068 
3F 

81 44 6 
26 OF 4080 
86 00 6 


* « « « « 


THE CURSOR HOUES 6L0N0 E6CH IN8IVI8U6L 
BLOCK 6S THE 8E8IRE8 COLOR 18 8ELECTE0. 

6 CHOICE OF ONE OF TWO 4 COLOR SETS IS POSSIBLE 
WITH EITHER 6 SWITCH* 6 PI6 OR R6N00H LOGIC 
THE S6ME H0L06 TRUE 6B0UT THE OTHER CONTROL PINS 


6CCEPT6BLE INPUTS 

U WHITE OR BUFF COLOR GOES IN BLOCK 

0 GREEN COLOR GOES IN BLOCK 

C CY6N • ... 

Y YELLOW • • ■ 

H H60ENT6 COLOR GOES IN BLOCK 

8 BLUE • ... 

0 0R6N6E • ... 

R REB • ... 

8 ST6RT PR00R6H OVER FROH BEGINNINB 
N 8ECREMENT CURSOR ONE LOC6TION 6N0 LE6VE OLO 86T6 
E ENO OR FINISH PR00R6H BY GOING 86CK TO MONITOR 

F FINISH OR ENO PR0GR6M BY GOING B6CK TO MONITOR 

0 OECREMENT ONE L0C6TI0N 6N8 CLE6R L6ST L0C6TI0N 

I INCREMENT ONE L0C6TI0N 6N8 CLE6R L68T L0C6TI0N 

J JUMP 10 L0C6TI0NS 80WN IN MEMORY 6N8 UP ON SCREEN t LE6UE OLO INFO 

U JUMP 10 L0C6TI0NS UP IN MEMORY 6N8 OOWN ON SCREEN 6N0 LE6UE OLO INFO 

L LE6VE OLO INFO 6N8 INCREMENT CURSOR ONE L0C6TI0N 
CNTRL C CLE6RS THE 6M0UNT OF BI8PL6Y MEMORY INPUT 6FTER 

THE CNTRL C C0HM6NB} 5 CLE6RS 512 BYTES. 1 CLE6RS IK BYTES 
2 CLE6RS 2K BYTES. 3 CLE6RS 3K BYTES. 6 CLE6RS 6K BYTES 
CURSOR IS PL6CE8 6T THE ENO OF THE CLE6RE0 MEMORY SP6CE 


ORG 44000 

« BEGINING OF PR00R6H t ST6RTS 6T 44005 

INCH EQU 4F878 

VIEW EQU 46000 BEGINNING OF 0ISPL6Y R6M 

TEMPO RMB 1 COUNTER FOR THE CURRENT CH6R6CTER POSITION WITHIN 6 BLOCK <OME OF 4 

TEMPS RMB 2 

CLRMEM RMB 2 NUMBER OF BYTES TO CLE6R C0MP6RIS0N REGISTER 


BEGIN 

CURING 

INCHl 

« 

W66 

CY6N 

C6Y 

M6G 

M6B 

INCH4 

ORG 

06R 

M6IN 

ST6RT 


NEG0L8 


INCH3 

ENO 


NON IT 
OECLER 


CLR 

CLR 

L8X 

L066 

8T66 

JSR 

CMP6 

BEG 

CNP6 

BNE 

L066 

BR6 

CMP6 

BEQ 

CMP6 

BNE 

L866 

BR6 

CMP6 

BEQ 

CNP6 

BNE 

L866 

BR6 

BR6 

CMP6 

BEQ 

CMP6 

BNE 

L866 

BR6 

CMP6 

BNE 

L066 

ST66 

BR6 

CMP6 

BNE 

L06B 

ST6B 

8EX 

L06B 

ST6B 

BR6 

BR6 

CNP6 

BEQ 

CNP6 

BNE 

SWI 

CNP6 

BNE 

L066 


TEMPO CLE6R 6LL TEMP0R6RY ST0R66E BYTES 
TEMPS 

♦VIEW PUT BISPL6Y L0C6TI0N IN X REG 

•4FF M6KE CURSOR FILL ENTIRE BLOCK 

00.X PUT CURSOR ON SCREEN 

INCH INPUT FROM TERMIN6L 

•457 6SCII W T FOR WHITE <BUFF> 

WAG CHOICE WAS EITHER WHITE OR GREEN 0EPEN8ING ON THE 

COLOR SET SELECT PIN 

•447 ASCII GT FOR GREEN 

CYAN NOT WHITE OR GREEN CHECK REST OF COLORS 

•400 WHITE 6N0 GREEN 

MAIN WHITE OR GREEN WAS CHOSEN NOW GO OIPLAY 

•443 ASCII CT FOR CYAN 

CAY GO GET CYAN COLOR INFO IN ACC 6 IF COMPARE IS ZERO 

•459 ASCII YT YELLOW 

MAO CHECK NEXT COLOR OR INSTRUCTION 

•401 CYAN 6N0 YELLOW 

MAIN C OR Y t NOW GO 8ISPLAY 

•448 ASCII M? MAGENTA 

MAB 

•442 ASCII BT BLUE 

ORG 

•402 MAGENTA ANO BLUE 

MAIN 

INCHl TO INCH INPUT TERMINAL INFO 

•44F ASCII 0? ORANGE 

OAR 

•452 ASCII R 

START 

•403 ORANGE ANO REO INFO FOR VOG 

MAINl A STEPPING STONE ALONG THE WAY TO KEEP RELATIVE COOING 

•453 ASCII S 7 GO TO BEGINNING OF PROGRAM 

NE00L8 

•400 CLEAR CURSOR 

00.X STORE CURSOR 

BEGIN TO BEGINNING OF PROGRAM 

•44E ASCII N NEGATIVE OIRECTION ANO LEAVE OLO INFO 

ENO 

TEMP5 

00.X 

00. X 

TEMPS UPOATE TEMPORARY REG 

CURING GO OISPLAY CURSOR AND GET INPUT 

•445 ASCII E> ENO PROGRAM 

MONIT USE SOFTWARE INT IF - E 

•446 ASCII FI FINISH PROGRAM: SAME THING 

OECLER CHECK NEXT INSTRUCTION 

GO BACK TO MONITOR 

•444 ASCII 0 OECREMENT ONE LOCATION I CLEAR LAST LOCATION 

INCZ GO TO NEXT INSTRUCTION 

•400 CLEAR CURSOR 


00219A 412E 20 03 4103 CURINO BRA 
00220A 4130 81 03 A CLEAR CMPA 


00221A 4132 26 81 4105 BNE 

00222A 4134 BO F878 A JSR 

00223A 4137 81 35 A CMPA 

00224A 4139 26 08 4143 BNE 

00225A 413B CE OlFF A LDX 

00226A 413E FF 4003 A 8TX 

00227A 4141 20 2E 4171 BRA 

0022BA 4143 81 31 A ONEK CMPA 

00229A 4145 26 08 414F BNE 

00230A 4147 CE 03FF A LDX 

00231A 414A FF 4003 A STX 

00232A 4148 20 22 4171 BRA 

00233A 414F 81 32 A TWOK CMPA 

00234A 4151 26 08 415B BNE 

0023SA 4153 CE 07FF A LDX 

00236A 4156 FF 4003 A STX 

00237A 4159 20 16 4171 BRA 


CURXNl 

••03 EXT OR CONTROL C 

INCH9 IGNORE ERRONEOUS INPUT CHAR 

INCH IF GOOD THEN CHECK HOW MUCH MEMORY TO CLEAR 

•«35 INPUT AN ASCII 5 T 

ONEK NOT GO SEE IF ONE KILO BYTE 

••OlFF 512 BYTES 

CLRMEM PUT IN COMPARISON REO 

MEMCLR GO CLEAR MEMORY 

••31 INPUT ASCII 1 T 

TWOK IF NOT CHECK IF WANT 2 KILO BYTES OF MEMORY CLEARED 

••03FF IK BYTES 

CLRMEM 

MEMCLR GO CLEAR 

••32 INPUT AN ASCII 2T 

THREEK NO. GO CHECK IF 3 IS INPUT 
••07FF 2K BYTES 

CLRMEM STORE IN COMPARISON REO FOR INDEX REB 
MEMCLR 60 CLEAR 


00239A 415B 
00240A 415D 
00241A 415F 
0O242A 4162 
00243A 4165 
00244A 4167 
00245A 4169 
00246A 416B 
00247A 416E 
00248A 4171 
00249A 4174 
00250A 4176 
00251A 4177 
00252A 417A 
00253A 4178 
00254A 417F 
00255A 4182 
00256A 4184 
00257A 4185 
00258A 4188 
00259A 418B 
00260 

TOTAL ERROR! 


81 33 A 
26 08 4167 
CE OBFF A 
FF 4003 A 
20 OA 4171 
81 36 A 
26 9A 4105 
CE 17FF A 
FF 4003 A 
CE 6000 A 
6F 00 A 
08 

FF 4001 A 
FE 4003 A 
26 05 4184 
FE 4001 A 
20 AA 412E 
09 

FF 4003 A 
FE 4001 A 
20 E7 4174 

: 00000 


THREEK CMPA 
BNE 
LDX 
STX 
BRA 

8IXK CMPA 
BNE 
LDX 
STX 

MEMCLR LDX 

CLEAN CLR 
INX 
STX 
LDX 
BNE 
LDX 
BRA 

CONT DEX 
STX 
LDX 
BRA 
END 


••33 INPUT ASCII 3T 

8IXK NO . THEN GO CHECK IF 6K DESIRED TO CLEAR 

••OBFF 3K BYTES 

CLRMEM 

MEMCLR GO CLEAR 

••36 INPUT AN ASCII 6? 

INCH9 NO. THEN IGNORE ERRONEOUS INPUT AND 60 GET NEW COMMAND 
••17FF 6K BYTES 

CLRMEM STORE IN COMPARISON REO 
•VIEW BEGINNING OF SCREEN 

00.X CLEAR MEMORY LOCATION 

NEXT LOCATION 

TEMPS SAVE CURRENT LOCATION'S ADDRESS 
CLRMEM OET MEMORY COUNTER. THRU CLEARING? 

CONT 

TEMPS 

CURINO YES 

DECREMENT MEMORY COUNTER 
CLRMEM STORE THE COUNTER NUMBER 
TEMPS OET CURRENT ADDRESS 

CLEAN NO 


CROSS REFERENCE TABLE 


40F6 AGAIN 00191*00197 
4005 BEGIN 00064*00100 
4029 CAY 00078 00081* 

4174 CLEAN 00249*00259 
4130 CLEAR 00213 00220* 

4003 CLRMEM 00062*00226 00231 00236 00242 00247 00252 00257 
4184 CONT 00253 00256* 

412E CURINO 00219*00255 
4103 CURINl 00198*00207 00219 
40E5 CURIN2 00180*00193 00198 
40BS CURIN3 00150*00180 
407E CURIN4 00124*00133 00150 
400E CURING 00067*00108 00124 
4021 CYAN 00074 00077* 

40E9 DCJMPl 00126 00182* 

40EB DECJMP 00182 00186* 

4068 OECLER 00113 00115* 

4064 END 00102 00110* 

F878 INCH 00058*00069 00222 
4012 INCHl 00069*00089 
4093 INCH2 00134*00160 
4062 INCH3 00109*00134 00151 
4039 INCH4 00089*00109 
40B7 INCH7 00151*00181 
40E7 INCH8 00181*00199 
4105 INCH9 00199*00221 00245 
4107 INCOLD 00187 00200* 

4080 INCZ 00117 00125* 

41IF LOLD 00201 00212* 

4035 MAB 00084 00087* 

4028 MAG 00080 00083* 

4045 MAIN 00076 00082 00088 00095* 

4095 MAINl 00095 00135* 

4171 MEMCLR 00227 00232 00237 00243 00248* 

406C MONIT 00111 00114* 

4051 NEOOLD 00097 00101* 

4043 OAR 00091 00094* 

4143 ONEK 00224 00228* 

403B ORG 00086 00090* 


4112 PLUS 
40B9 8HIFT2 
40CA SHIFT4 
4084 SHIFT6 
4167 SIXK 
4047 START 
40BF STORE 

4000 TEMPO 

4001 TEMPS 
415B THREEK 
414F TWOK 
6000 VIEW 
4018 WAG 


00205*00211 
00141 00152* 

00139 00161* 

00137 00168* 

00240 00244* 

00093 00096* 

00156*00167 00179 

00060*00064 00123 00132 00135 00142 00159 

00061*00065 00103 00107 00122 00131 00148 00169 00188 00195 00202 00209 00214 00218 00251 00254 00258 


00234 00239* 

00229 00233* 
00059*00066 00248 
00071 00075* 















Cromemco systems go to 


HARDDISK!!! 



Full 11-megabyte Hard Disk System 

• Fast Z80A 4 MHz processor 

• 11 -megabyte Hard Disk Drive 

• Two Floppy Disk Drives 

• 64K RAM Memory 

• RS232 Special Interface 

• Printer Interface 

• Extensive software available 


List $9995 


MiniMicroMart price: 


$8489 



Cromemco Model 3703 Line 
Printer 180 cps, 13-2 cols. 18” platen, 
bi-directional printing, List $2995 

OUR PRICE $2545 

3101 CRT Terminal — 80 char/line 
24 lines, upper/lowercase. List $1995 

OUR PRICE $1695 

The HDD - 

11/22 megabyte Hard Disk System, 
for use with existing systems. DMA 
controller, transfer rate of 5.6 mega¬ 
bytes per second. 

HDD-11 , List $6995 $ 5,939 

HDD-22, List $11995 10,189 


Cromemco System 2 

with 64K of RAM, 2 minifloppy 
Disk Drives, RS232 interface 
and printer interface board. List 

$3990 ONLY $3390 

Cromemco Disk Software 

BASIC, Fortran, Assembler, Cobol, 
Word Processing System, Data Base 
Management — all complete with the 
new CDOS disk operating system. 
List $95 each. 

MiniMicroMart price: $85 ea. 

Multiple User Basic, 

List $800 OUR PRICE $680 


Cromemco 
System 3 


Features 4 MHz CPU, 32K of 
RAM, dual PerSci floppy disk 
drive (and provision for installing 
two additional drives), RS232C 
Interface, Printer Interface. All 
Cromemco systems are assem¬ 
bled and tested, ready to use. 


List $5990 

OUR CASH 


PRICE $4990 


With 64K of RAM 

List $6585 


ONLY $5485 


SHIPPING, HANDLING & INSURANCE: Add $2.50 for software packages. Systems, terminals, and printers are shipped freight collect. 

Above advertised prices reflect a 2% cash discount (prepaid prior to shipment). Add 2% to these prices for credit cards, C.O.D., etc. Prices are 
subject to change and offers subject to withdrawal without notice. 

- WRITE FOR FREE CATALOG ~ 


MiniMicroMart, Inc. 

161 8 James Street, Syracuse NY 13203 (315) 422-4467 TWX 7i 0 541 -0431 
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North Star Horizon* 


1.4 megabyte computer system — 



Now double density or quad density (double headed, double sided 

minifloppy disk drive) 


The NORTH STAR HORIZON® is a price-performance 
leader in S-100 systems. It features a 4 MHz CPU board 
and double-density disk controller board. All Horizons* 
now come with two serial RS232C ports, a parallel port, 
all 12 edge connectors, and an interface cable for 
connection to an external drive. Horizons are available as 
single-drive units (Horizon 1) or dual-drive units (Horizon 
2). Drives can be double density or double-sided (quad 
density). A Horizon 2 with two external quad drives gives 
the user 1.4 megabytes of on-line storage. The Horizon 
comes with a DOS and North Star Extended Disk BASIC. 
A CP/M operating system is only $129. 

Just add a terminal and you have a complete and 
extremely flexible computer system. For example, either 
the INTERTUBE II or Perkin-Elmer BANTAM 550 video 
terminals are only $799 additional from MiniMicroMart. 


* A few 16K Horizons still available 
as low as $1349! 

HORIZON 1 — now fully configured (all 
options) 

32K double-density. Kit, List $1999 ... . $1684 
Assembled and Tested, List $2315 .. $1959 

32K, quad-density. Kit, List $2199 . 1869 

Assembled and Tested, List $2565 .. 2174 

HORIZON 2 — now fully configured — all 
options 

32K, double-density. Kit, List $2399 . . , $2034 
Assembled and Tested, List $2765 . . 2339 

32K, quad-density. Kit, List $2779 . 2359 

Assembled and Tested, List $3215 . . 2719 

Additional 16K RAM with parity 



T.l. 810 PRINTER (basic unit) 

with RS232 serial interface. List $1895 $1695 

with RS232 serial and parallel interfaces 1735 


Kit (RAM-16A), List $399 .$329 

Assembled and Tested, List $459. 389 

Additional 32K RAM with parity 

Kit (RAM-32), List $599 . $499 

Assembled and Tested, List $659. 549 


Intertec INTERTUBE II List $995 .. $799 
$499 



ANADEX 
DOT MATRIX 
PRINTER 

List $995 
ONLY 
$895 


NOTE: Horizons may be ordered for future delivery with only 10% deposit. 

SHIPPING, HANDLING and INSURANCE: Add $15 for Horizons, $10 for terminals or Anadex printer. T.L printer shipped freight collect. 
AH prices are subject to change and offers are subject to withdrawal without notice. Credit card purchases are 2% higher. 

- WRITE FOR FREE CATALOG - 


MiniMicroMart, Inc. 

1618 James Street, Syracuse, NY 13203 (315) 422-4467 TWX 710 541-0431 
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MICROCOMPUTERS 

In a previous discussion on microprocessors, a conceptive 
viewpoint stressed was “a microprocessor is but one compo¬ 
nent of the microcomputer, whereas the microcomputer as a 
whole may be considered a processor.” Therefore a 
microprocessor-based system that would include the func¬ 
tional components such as those depicted in Figure 133 
would be classified as a microcomputer system. 


Microcomputers have been more or less classified into 
three categories: 

1. Personal (consumer, tutorial and game types) 

2. Business (Data Processing) 

3. Industrial (Operational Control) 

These computer types all differ in price, computing power 
and packaging. 

Price 

Prices range from low ($ 175) to a moderate high ($ 10,000). 
The personal computer types generally are found to vary 
from low to low end medium bracket, the business types at 
the high end and the industrial somewhere around the 
medium bracket. In any event, price is influenced by the 
amount and type of peripheral equipment required. This in 
turn brings forth interfacing requirements and costs. 

Computing Power 

Computing power differs among the computers, as per¬ 
sonal and business types utilize 8- and 16-bit microproces¬ 
sors, whereas industrial systems incorporate 1 - to 4-bit word 



microprocessors. Consider also the large mainframe com¬ 
puters working with 32- to 64-bit words. 

Packaging 

The physical condition and enclosement of the three basic 
types differ in most respects. These have to do with price, 
aesthetics, and environment. 

The single board type may be simply presented on a single 
PC board along with a data entry keyboard and display 
readout. The selection of enclosure is left up to the user. The 
KIM-1 manufactured by MOS Technology Division of Com¬ 
modore is offered in this manner. Rockwell’s AIM-65 is also 
offered in the same manner. This PC board is larger since it 
incorporates a terminal style keyboard, a thermal printer and 
a 20-character display unit all together. 

Several computers are now being offered in attractive 
molded plastic enclosures. Lately the trend in packaging of 
personal and light business types of microcomputers is to in¬ 
corporate the microcomputer, CRT terminal, and floppy disk 
mechanism into the same enclosure. The new Heathkit 
H-89 is a prime example of this type of packaging. 

Industrial applications consider the environmental 
elements, such as temperature, vibration and air contamina¬ 
tion. Here the cost of packaging can be as much or exceed 
that of the microcomputer itself. But whatever thj? packaging 
may be, we can’t judge a microcomputer by its *xover.” A 
general overview of the inside operation is required before 
judgement can be passed. 

SYSTEM COMPONENTS 

Whatever a user’s prime interest in the microcomputer is, 
be it programming, system engineering, computer opera¬ 
tion, technical maintenance and service, the user should 
familiarize himself with equipment operation. This is general¬ 
ly accommodated by the use of functional block diagrams 
such as those presented throughout this tutorial. 

In addition, as we proceed into system operation for the 
first time, it appears that so much is going on that we will 
never be able to cope with the operation. However, as the 
subject material is probed repeatedly, understanding makes 
its emergence. 

As we indicated before, the microprocessor (CPU) is the 
heart of the system. In order to compose a computer system, 
support circuitry is required. In addition to the instruction set 
memory (ROM), there is also a need for working data stor¬ 
age (RAM), assuming the microprocessor provides the 
necessary timing and control signals, provisions are also re¬ 
quired for input/output data Instructions and addresses. Ad- 
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dress, control and data buses serve as connmunicative paths 
internally within the CPU as well as externally tying the 
various support circuitry and peripheral equipments together. 
Encoders/decoders are required, since information fed into 
and out of the computer is not in machine language form. 

Quite often it is necessary to break in (interrupt) on the cur¬ 
rent program flow, such that the flow may be resumed from 
the point at a later time. This is referred to as an interrupt and 
quite often originates from the peripheral equipment. 

Familiarity with the microcomputer begins with the CPU 
and/OR microprocessor. Although newer processors than 
Intel’s 8080A are available, we shall use the 8080A because 
it has been the standard of the industry for quite some time. 
Knowledge of the 8080A also provides a very good back¬ 
ground for the investigation of some of the more recent 
8 -and 16-bit processors. 



8080 FUNCTIONAL PIN DEFINITION 

The following describes the function of all of the 8080A 
I/O pins. Several of the descriptions refer to internal timing 
periods. 

Ais-Ao (Output Three-State) 

Address Bus: the address bus provides the address to 
memory (up to 64K 8 -bit words) or denotes the I/O device 
number for up to 256 input and 256 output devices. Aq is 
the least significant address bit. 

D 7 -D 0 (Input/Output Three-State) 

Data Bus: the data bus provides bi-directional communica¬ 
tion between the CPU, memory, and I/O devices for instruc¬ 
tions and data transfers. Also, during the first clock cycle of 
each machine cycle, the 8080A outputs a status word on the 
data bus that describes the current machine cycle. Dq is the 
least significant bit. 

SYNC (Output) 

Synchronizing Signal: the SYNC pin provides a signal to 
indicate the beginning of each machine cycle. 

DBIN (Output) 

Data Bus In: The DBIN signal indicates to external circuits 
that the data bus is in the input mode. The signal should be 
used to enable the gating of data onto the 8080A data bus 
from memory or I/O. 

READY (Input) 

Ready: The READY input indicates to the 8080A that 
valid memory or input data is available on the 8080A data 


bus. This signal is used to synchronize the CPU with slower 
memory or I/O devices. If the 8080A sends an address out 
and does not receive a READY input, the 8080A will enter a 
WAIT state for as long as the READY line is low. READY can 
also be used to single step the CPU. 

WAIT (Output) 

WAIT: the WAIT signal acknowledges that the CPU is in a 
WAIT state. 

(Output) 

Write: the WR signal is used for memory WRITE or I/O 
output control. The data on the data bus is stable while the 
WR signal is active low (WR = 0). 

HOLD (Input) 

HOLD: the HOLD signal requests the CPU to enter the 
HOLD state. The HOLD state allows an external device to 
gain control of the 8080A address and data bus as soon as 
the 8080A has completed its use of these buses for the cur¬ 
rent machine cycle. It is recognized under the following con¬ 
ditions: 

•the CPU is in the HALT state. 

•the CPU is in the T2 or TW state and the READY signal 
is active. 

As a result of entering the HOLD state the CPU AD¬ 
DRESS BUS (A 15 -A 0 ) and DATA BUS (D 7 -D 0 ) will be in 
their high impedance state. The CPU acknowledges its state 
with the HOLD ACKNOWLEDGE (HLDA) pin. 

HLDA (Output) 

HOLD ACKNOWLEDGE: the HLDA signal appears in 
response to the HOLD signal and indicates that the data and 
address bus will go to the high impedance state. The HLDA 
signal begins at: 

•T3 for READ memory or input. 

The Clock Period following T3 for WRITE memory or 
OUTPUT operation. 

In either case, the HLDA signal appears after the rising edge 
of 01 and high impedance occurs after the rising edge of 02 . 

INTE (Output) 

INTERRUPT ENABLE: indicates the content of the inter¬ 
nal interrupt enable flip/flop. This flip/flop may be set or 
reset by the Enable and Disable Interrupt instructions and in¬ 
hibits interrupts from being accepted by the CPU when it is 
reset. It is automatically reset (disabling further interrupts) at 
time T1 of the instruction fetch cycle (ml) when an interrupt 
is accepted and Is also reset by the RESET signal. 

INT (Input) 

INTERRUPT REQUEST: the CPU recognizes an interrupt 
request on this line at the end of the current instruction or 
while halted. If the CPU is in the HOLD state or if the Inter¬ 
rupt Enable flip/flop is reset, it will not honor the request. 

RESET (Input) 1 

RESET: while the RESET signal is activated,the content of 
the program counter is cleared. After RESET, the program 
will start at location 0 in memory. The INTE and HLDA flip/ 
flops are also reset. Note that the flags, accumulator, stack 
pointer, and registers are not cleared. 

Vss Ground Reference 

Vdd +12 ±5% Volts 

Vcc + 5+5% Volts 

Vbb - 5 ± 5% Volts (substrate bias) 

01, 02 are two externally supplied clock phases (non TTL 
compatible). 
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Data Dynamics Technology has a library of answers... 


BASIC: An introduction to 
Computer Programming in BASIC 
Language Second Edition 
By James S. Coan. 288 pages, $8.95 
The author uses over 100 sample pro¬ 
grams to illustrate the essential tech¬ 
niques of the language and to integrate 
BASIC programming with mathematics. 
Each language statement or capability Is 
clearly explained at the time that it Is first 
used in a sample program. Every section 
is followed by practice problems. 

Order No. HAY5106-9, paper. 

Advanced BASIC 
By James S. Coan 
192 pages, $8.95 
This book Is for those who want to ex¬ 
tend their expertise with BASIC and of¬ 
fers advance techniques and applica¬ 
tions, including coordinate geometry, 
area, sequences and desires, poly- 
nominals, graphing, simulations. 

Order No. HA 75855-7, paper. 

Build Your Own Working Robot 
By David L. Heiserman 
234 pages, $5.95 
Here are complete Instructions, plans, 
schematics, logic circuits, and wiring 
diagrams for building Buster, the most 
lovable (and mischievous) mechanical 
pet robot in the world! He’ll serve you 
coffee or bring you the morning papers. 
He’ll forage for his own “food” and 
scream when he can’t find it. His 
“curiosity” will get him Into one plight 
after another, but Buster has the capa¬ 
city to get himself out of trouble just as 
easily as he got Into It! 

Order No. TB841, paper. 

Instant BASIC 
By Jerald R. Brown 
159 pages, $9.95 
Written for the inexperienced, this activ¬ 
ity oriented book will help you teach your¬ 
self microcomputer BASIC, and the simi¬ 
lar DEC BASIC PLUS for programming 
your personal computer. There’s never a 
dull page and plenty of activities. For 
those who already know some BASIC, 
this workbook can teach you the new 
microcomputer dialect. 

Order No. DMX04-3, paper. 


An Introduction to 
Microcomputers: Volume 0 
The Beginner’s Book 
By Adam Osborne, 300 pages, $7.95 
Here is the complete book for the begin¬ 
ner In the field of microcomputers. It 
describes component parts of a micro¬ 
computer system and relates them to 
the individual hobbyist. 

Order No. OSB26-8, paper. 

5 6502 Applications Book 
By Rodnay Zaks 
288 pages, $12.95 

This book will teach you how to connect 
a board to the outside world and imple¬ 
ment practical applications for the 6502. 
You will learn techniques ranging from 
simulated traffic control to analog- 
digital conversion. 

Order No. 0302, paper. 

7 Introduction to TRS-80 Graphics 
By Don Inman, 175 pages, $8.95 
Here is a book that will explain 
the basics of graphic programming us¬ 
ing real examples which can be run on 
the TRS-80. The book begins with some 
basic concepts like line drawing and 
leads on to more advanced concepts, 
such as moving figure animation. 

Order No. DP18-5, paper. 

Programming the 6502 
By Rodnay Zaks 
300 pages, $10.95 
This book is designed to teach program¬ 
ming using the 6502. it will bring you to a 
point where you can write complete pro¬ 
grams, as well as explain the advantages 
and disadvantages of the 6502. 

Order No. 0202, paper. 

9 Introduction to 8080 and 
Z-80 Assembly Language 
Programming 

By Kathe Spracklen, 192 pages, $7.95 
Here Is the first book that gives an intro¬ 
ductory look at assembly language pro¬ 
gramming for the 8080 and Z-80. It will 
answer any questions an applications 
programmer may have on how to get the 
most out of his or her machine. 

Order No. HAY 5167-0, paper 


A Quick Look At BASIC 
By Donald D. Spencer 
64 pages, $3.95 
A short, to-the-point introduction to the 
BASIC programming language. It is In¬ 
tended to serve as a self-instructional 
book designed for either the reader who 
has little or no knowledge of computers 
or computer programming, or the person 
who wants to learn BASIC quickly. This 
text introduces the student to the essen¬ 
tials of BASIC in a clear and simple man¬ 
ner. The emphasis Is on giving the stu¬ 
dent the ability to use the computer to 
solve problems as quickly as possible. 
Order No. 0AM1008, paper. 

6800 Programming for 
Logic Design 
By Adam Osborne 
310 pages, $9.50 

This book explains how an assembly 
language program within a microcom¬ 
puter system can replace combinatorial 
logic — that Is, the combined use of 
“off-the-shelf,” nonprogrammable logic 
devices. 

Order No. OSB05-5, paper. 

32 Basic Programs for the 
PET Computer 
By Tom Rugg and 
Phil Feldman, 370 pages, $15.95 
This book is for the computerlst who 
would like to learn more about the PET 
2001. It offers 32 chapters of fully docu¬ 
mented, different programs such as 
games, math and other educational pro¬ 
grams plus many more. 

Order No. DP25-8, paper. 

INTERFACE AGE Binders 
and Slip Cases 
Data Dynamics Technology 
is now offering deluxe binders and slip 
cases which will place each back issue 
of INTERFACE AGE at your fingertips. 
Each binder is constructed of brown 
vinyl with INTERFACE AGE stamped in 
gold foil on the front cover and spine. 
The slip cases are identical, but in blue. 
These rugged binders and slip cases can 
hold 12 issues each and will protect your 
back issues of INTERFACE AGE for years. 
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DATA DYNAMICS TECHNOLOGY P.O. Box 1217, Cerritos, CA 90701 

Name (Print)_ 

Address__________ 


City _State_Zip. 

Please send me: 


Description 

Qtv 

Price 

Total 

Book Order # 

Qty 

Price 

Total 

















Binders 


7.50 






Slip Cases 


5.95 







Shipping & Handling Charges TOTAL ORDER $_ 

Binders and Slip Cases$1.50 ea. U.S., $200 ea. Foreign 'TAX $_ 

Books $ .75 ea. U.S., $1.50 ea. Foreign SHIPPING & HANDLING $_ 

fllH ___ TOTAL ENCLOSED $__ 

□ ^-;—□ Check or M.O.(U.S. Funds drawn on U.S. bank) 

Exp. Date__ Signature _ 

‘California residents add 6% sales tax. Availability and prices quoted subject to change without notice. 

Please allow six weeks for delivery. You may photocopy this page if you wish to keep your INTERFACE AGE intact. 
Orders cannot be shipped unless accompanied by payment, including shipping & handling and tax where applicable. 

DATA DYNAMICS TECHNOLOGY, A Division of INTERFACE AGE Magazine (213) 926-9544 
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Figure 135 (displays the pin (definitions of the 8080A CPU 
an(d Figure 136 associates these definitions with the micro¬ 
computer itself. 

The CPU ties the whole system together by controlling the 
operations carried out by other components of the system. 
Instructions are fetched from memory, contents (in binary 
form) decoded and executed by the CPU. It is also the CPU 
that responds to external control signals (interrupt and wait) 
from the peripherals. 

Input ports enable the computer to receive information 
from outside equipment and output ports, as the name im¬ 
plies, outputs the processed information to external peri¬ 
pheral equipment. 


The following outline may be considered basic to most 
computers: 

1. Clock is the reference for all processor activity. 

2. Fetch and execution of an instruction is called an In¬ 
struction Cycle. 

3. Instruction Fetch: 

Memory Read or Write, CPU operation or I/O activity 

4. Memory Read 

Data read into CPU from memory 

5. Memory Write 

Data written into memory 
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SUPER DISK W5 

TF-7D Micropolis Largest capacity mini fioppy, up to 195 Kbytes on 77 tracks with 77TKDOS+ 



PRINTERS 


LP779 Centronics 779 w/tractors . $1099 


LP700 Centronics 700 
LP701 Centronics 701 
NEC Spinwriter 


$1495 
$1759 
$2499 

LP702 Centronics 702 . . $1899 

DP8000 Anodex Printer. $ 990 

• LP1 Centronics PI . . $ 399 

• Centronics cables . . $ 39 

SOFTWARE 

Improve TRS-80 Performance With 

NEW DOS+ 

Over 200 modifications, corrections and enhancements to TRS DOS. 
Includes utilities. Available in two versions. 

• 35 Track Version . $ 99 • Job Entry/Status. $75 


• 40 Track Version . . .... $110 

• Accounts Receivabie . $ 39 

• Inventory Control . $ 39 

• Electric Pencil ... . $150 


• General Ledger ... . $79 

• Game Diskette_ . $19 

• AJA Word Processor _ $75 

• Radix . $99 


SEND FOR FREE CATALOG 


Choose From A Complete Family Of 

DISK DRIVES...IN STOCK 

ALL DISK DRIVE SYSTEMS COME COMPLETE 
WITH POWER SUPPLY AND CHASSIS. 

TF-1 Pertec FD200. 5'/4",40 track use both sides. $382 

TF-3 Shugart SA400. 5'/4". 35 tracks same as tandy. $389 

TF-5 MPI 5 V 4 ", 40 track door lock and 

auto diskette ejection. . $379 

TDH-1 Pertec dual head 35 track same capacity 

as 2 drives.•. . $499 

Four Drive Cable.... . $ 35 . Two Drive Cable .... . $25. 

220 voit versions available. 


ALL PRICES CASH DISCOUNTED • FREIGHT FOB/FACTORY 


NEW PRODUCTS 


•Small System RS232 Interface 
•expansion Interface w/32K 

•Telephone Interface 

•Verbotum 5" soft sector Diskettes 

‘ihT Computer ” 

•^6 Key Pod Kit 


49.00 

$ 499.00 

18.95 

45.95 
$ 179.95 
$ 3.39 
$ 82.00 
$ 68.00 


.Pertec FD200 ... 

.Shugart SA400 (unus^) .. 

.Pert^ FD250 (Dual Head) 

•MPI B-51 ..•••••hV" 

.MP B-52 (Dual Head) ... 


$282.00 

$286.00 

$399.00 

$279.00 

$349.00 
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6. Wait 
Memory timing 

7. Input/Output 

Device addressed and receives or sends data accord¬ 
ingly 

8. Interrupts 

Improves CPU efficiency 

9. Hold 

Enables Direct Memory Access 

THE 6502 MICROPROCESSOR 


Figure 137 displays the block diagram of the MOS KIM-1 
single board microcomputer. The KIM-1 utilizes the 6502 
8-bit microprocessor. 



Figure 138 displays the block diagram of Rockwell’s 
single board AIM-65 microcomputer that also utilizes the 
6502 processor. The AIM-65 incorporates a printer, 
20-character readout display and terminal type keyboard. 



CONCLUSION 

This series has presented an overview of the fundamental 
principles utilized in digital processing and control. Due to 
space and time limitations, some of the material was covered 
from a general viewpoint. It is recommended that the indivi¬ 
dual who wishes to pursue the subject matter to greater 
depth inquire into an accredited home study course that im¬ 


plements hardware, such as those offered by National Tech¬ 
nical Schools. 

Most colleges offer computer education courses, and a 
wealth of books have been published on the subject. At pre¬ 
sent, NTS and INTERFACE AGE are exploring the possi¬ 
bility of putting this series into book form. 

This tutorial concludes the NTS mini-series of Basic Elec¬ 
tronics with the hope that the series has brought about an 
illuminative overview of the basic principles involved. It has 
only been 100 years since Thomas Edison invented the light 
bulb, illuminating the way for the gigantic advances of elec¬ 
trical applications during this century. □ 


SUMMARY/QUIZ TUTORIAL #9 

1. A 1 -bit microprocessor would be generally utilized 
in: (A) a business type microcomputer; (B) a per¬ 
sonal type microcomputer; (C) a 64-bit word com¬ 
puter; (D) a data processing computer; (E) an indus¬ 
trial systems application. 

2. An interrupt is defined as: (A) a break in the continu¬ 
ity of a running computer program; (B) a WAIT; (C) 
an encoder; (D) a Hold; (E) a Reset. 

3. Which of the following is classified as both input and 
output: (A) address bus; (B) data bus; (C) control 
bus; (D) DBIN signal; (E) SYNC signal. 

4. An instruction fetch is best described by: (A) WAIT; 
(B) Memory Read; (C) Hold; (D) I/O activity, 
Memory Write, CPU operation and Memory Read; 
(E) Memory Write. 

5. The address and data buses are given to external 
device control as a result of: (A) the Hold state; (B) 
the Ready state; (C) HLDA; (D) WR; (E) Dq. 

6 . Which of the following is cleared by the Reset signal: 
(A) accumulator; (B) stack pointer; (C) program 
counter, interrupt enable and hold acknowledge flip 
flops; (D) instruction register; (E) flag flip flops. 

7. Mode status (input/output) of the data bus is indi¬ 
cated to the peripheral equipments by: (A) A 3 ; (B) 
D 3 ; (C) the Hold signal; (D) the DBIN signal; (E) the 
INTE signal. 

8 . The beginning of each machine cycle is confirmed 
by: (A) the WAIT signal; (B) the SYNC signal; (C) 
the HLDA signal; (D) the WR signal; (E) the READY 
signal. 

9. Direct memory access is enabled by the: (A) Instruc¬ 
tion cycle; (B) WAIT signal; (C) the HOLD signal; 

(D) the SYNC signal; (E) RESET signal. 

1 0. The source of the SYNC signal is: (A) the ALU; (B) 
system controller; (C) priority interrupt; (D) clock 
generator and driver; (E) timing and control section 
of the CPU. 

11. Fetch and execution of an instruction is called: (A) a 
memory cycle; (B) an interrupt; (C) an instruction 
cycle; (D) an instruction set; (E) instruction fetch. 

12. Accesses that enable the computer to receive and 
output information to and from external equipments 
are generally referred to as: (A) interfaces; (B) peri¬ 
pherals; (C) channels; (D) input and output ports; 

(E) processors. 

13. As a result of the CPU going into a HOLD state, the 
address and data buses go into a: (A) WAIT state; (B) 
high impedance state; (C) high logical state; (D) In- 
defined state; (E) low logical state. 

14. Please rate ths unit of the NTS/INTERFACE AGE 
mini-series. (A) Excellent; (B) Good; (C) Average; 
(D) Poor. 

15. Would you like to see series of this type in the maga- 
zinein the future? (A) Yes; (B) No. 
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THE 

IMFLATIOM 


FIGHTE 



You can’t buy more 
capability for less ... But 
you can buy less for more. 


MPI presents the perfect answer to your inflation-riddled printer budget. THE MODEL 88T DOT 
MATRIX PRINTER. The first in a series of new full-capability low-cdst printers designed specifically 
for the general use computer market. The Model 88T is a fully featured printer with a dual 
tractor/pressure-roll paper feed system and a serial or parallel interface. The tractor paper 
feed system provides the precision required to handle multi copy fanfold forms, ranging in 
width from 1 inch to 9.5 inches. For those applications where paper costs are important, the 
pressure-roll feed can be used with 8.5 inch roll paper. A long-life ribbon cartridge gives crisp, 
clean print without messy ribbon changing. The microprocessor controlled interface has 80,96 
or 132 column formating capability while printing upper and lower case characters bi¬ 
directionally at 100 characters per second. 

With all of these features, plus quality construction, continuous duty print head and attractive 
styling, the Model 88T would easily sell at the competition's "under $1000" (999.”) tag. But we 
are offering it for only $749; this should make you happy and several hundred dollars richer. 

Write for complete specifications and pricing information. 


MICRO PERIPHERALS, INC. 2099 WEST 2200 SOUTH / SALT LAKE CITY, UTAH 84119/ (801) 973-6053 
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When I Teach Kids Hoiv to Use I ’ 

f 

Part 4 



By Bob Albrecht 

Copyright 1979 by Bob Albrecht 


NUMBER PATTERNS 

An elementary school exercise: explore a number pattern. 
The student is shown the first few numbers in the pattern, 
then asked to guess the next number or the next few 
numbers in the pattern. Number patterns are favorite tools of 
the grand inquisitors who construct IQ tests. Students with 
“high IQs” come up with the numbers that the test construc¬ 
tors have in mind. Creative students might do something en¬ 
tirely different and, of course, be tagged with lower IQs. 

So let’s begin with some very simple number patterns. In 
these patterns, each number, after the first, is obtained by do¬ 
ing something to the previous number. For example, 

(1) 1,2, 3,_,_, etc. 

The first number is 1. After the first number, each new 
number is obtained by adding 1 to the preceding number. 

(2) 2, 4, 6,_,_, etc. 

The first number is 2. Each successive number is ob¬ 
tained by adding 2 to the preceding number. 

(3) 1,3,5, _,_, etc. 

The first number is 1. Each successive number is ob¬ 
tained by adding 2 to the preceding number. 

(4) 2, 5, 8, 11, 14,_,_, etc. 

The first number is 2. Each successive number is ob¬ 
tained by adding 3 to the previous number. 

The above patterns are simple sequences of numbers. The 
first number in the sequence is given. Then, each successive 
number in the sequence is obtained by adding something 
(always the same something) to the preceding number. 

It is very easy to program. Qur first program works like this: 

(1) The TRS-80 asks for the first number in the pattern and 
the number to be added to get the next number. The 
teacher, or the student, enters these numbers. 

(2) The TRS-80 then clears the screen and shows the first 
number in the pattern. 


(3) To see the next number in the pattern, press the space 
bar. To quit watching this pattern, press the Q key. 

(4) If you press the Q key, the TRS-80 will return to step 
(1), above. 

That’s it. Here is the program. 

100 REM**‘NUMBER PATTERNS #1 

200 REM * * * ASK FOR FIRST NUMBER{S) AND ADD-ON NUMBER (A) 
210 CIS 

220 INPUT “FIRST NUMBER” ; S 
230 INPUT “ADD-ON NUMBER” ; A 
240 CLS 

300 REM* “SHOW THE ‘LATEST’ NUMBER, S 
310 PRINTS 

400 REM*“WAIT FOR KEY PRESS, ‘SPACE’ OR ‘Q’ 

410 KEY$ = INKEY$ : IF KEY$= “” THEN 410 

420 IF KEYS = “ ” THEN 510 

430 IF KEYS = ‘Q’ THEN 210 ELSE 410 

500 REM**‘COMPUTE NEXT NUMBER IN PATTERN 

510 S = S + A 

520 GOTO 310 

999 END 

Please check out lines 410 through 430 in this program. 
Line 410 tells the TRS-80 to wait for someone to press a 
key. If someone does press a key, the value of the key 
becomes the value of the string variable KEY$. If no key is 
pressed, the value of KEY$ Is empty. So (aha!) if the valqe of 
KEYS is empty, then KEY$ = “” is TRUE. The TRS-80 
goes right back to line 410. . .and scans the keyboard again. 

Now suppose that our eager young number pattern' ex¬ 
plorer presses the space bar. In this case, the value of KEY$ 
becomes a space. So, KEYS = is FALSE and the TRS-80 
moves on to line 420, where KEYS = “ ” is TRUE. 

Line 420 senses that the space bar has. indeed, been 
pressed (KEYS = “ ” is TRUE). Our ever-obedient TRS-80 
goes to line 510, computes a*^new value of S and. . .you can 
figure that out. 
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Time passes. The explorer has explored. As always with 
explorers, she learns about this region of numbers, tires of 
the terrain and presses the Q key. The TRS-80 moves from 
line 410 to line 420 to line 210. Why? Well, if we get seven 
(7) requests to explain why, we will! 

* We have provided for this contingency. If you press a key 
other than the space bar or the Q key, line 430 will send the 
TRS-80 right back to line 410, thus giving you apother 
chance. This happens because of the ELSE 410 clause, 
which takes over when the condition KEY$ = “Q*’ is FALSE. 

A MODEST MODIFICATION 

If you are a math teacher, or a child of jgst the right age or 
an aduft with a long memory, perhaps you remember geo¬ 
metric sequences. (Maybe they were called geometric pro¬ 
gressions.) 

(5) 1, IQ, 100, 1000,_,_, etc. 

The first number is 1. After the first number e^ch new 
number is obtained by multiplying the preceding num¬ 
ber by 10, 

(6) 1,2, 4, 8 ,_,_, etc. 

The first number is 1. After the first number each new 
number is obtained by multiplying the preceding num¬ 
ber by 2. 

(7) 3, 6, 12, 24,_,_, etc. 

The first number is 3. After the first number each new 
number is obtained by multiplying the preceding num¬ 
ber by 2. 

The structure is the same as before. We start with a 
number. We do something to that number to get the next 
number. We continue doing the same thing to each old 
number to get a new number. 

Math has a bunch pf fancy words to describe this idea. 
Recursion is one of these words. Sounds formidable 
(another fancy word!), doesn’t it! 


Forget the fancy math words. Kids can learn anything, if 
you don’t bury the knowledge in words. 

And so, let’s make a small change in our NUMBER PAT¬ 
TERNS #1 program. Instead of adding, let’s multiply. Make 
the following changes. 

230 INPUT “MULTIPLY NUMBER” ; A 
510 S = S*A 

Ah! The beauty of computers. So easy to change from one 
(related) idea to another (related) idea. So easy to show the 
basic structure. So easy to create a small program with which 
to explore a universe! 

SMALL CHANGES 

With a few small changes, we could change our program 
so that: 

• First number and add-on number (or multiply number) are 
chosen, at random, from a list of numbers. 

•First number and add-on number (or multiply number) are 
each computed at random between limits. You choose the 
limits. 

We will continue, of course! But. . .(sigh). . .it would be so 
much more fun if you would write to us. 

(1) What do you like about this stuff? 

(2) What don’t you like about this stuff? Please be strong 
... we can take it! 

(3) What do you want? We 
will give it, if we can. Or, 
we will tell you where to 
get it, if we can. 

Write to us at; 

Computertown, U.S.A. 

P.O. Box 310 
Menlo Park, CA 94025 



INFINIfE BASIC CS. 

RELOCATABLE MODULES FOR THE TRS LEVEL II AND DOS SYSTEMS 

LOAD ANY OR ALL MODULES. FOR $49.95 THE CORE PACKAGE INCLUDES: 

00 MATRIX PACKAGE oe 00 STRING PACKAGE oo 



Over 30 BASIC commands including: 

00 Matrix Read, Inverse, Transpose, and Identity. 

Simultaneous Equations!!! 

00 Add, Subtract, or Multiply Scalars, Vectors, or Multi- 
dimension arrays!!! 

00 Dynamically Reshape, Expand, Delete Arrays, Change 
arrays in mid-program. 

oo Copy array elements, set arrays to scalar, zero arrays, 
move arrays. 

00 Tape array read and write including string arrays. 

FOR $29.95 more get the oo BUSINESS PACKAGE oo 

oo Eliminate rourid-off error!! Multiple precision packed 
decimal arithmetic. 127-digit max. accuracy 

00 Binary search or sorted arrays, jnsert new elements In 
sorted arrays!!! 

00 Automatic page headings, footings, and pagination. 
Includes forced end-of-page. 

00 Automatic hash for record retrieval!! And more for your 
professional packages. 

COMMAND PROCESSOR ‘COMPROC’ for $19.95 (DOS only) 


Over 40 BASIC commands including: 

00 Left and right justify, truncate, rotate. Text justification. 
String centering. 

00 Delete or insert substring. Pack strings. Convert to upper 
or lowercase. 

00 Translate characters. Reverse strings. Verify function. 
Number of occurrences. 

00 Masked string searches for simple or array variables. 
Encrypt or decrypt strings. 

00 Compress/uncompress character string arrays to 6 bits or 
less per character. 

00 and the famous RACET machine language SORTS. Multi¬ 
key multivariable and string. Sort 1000 elements in 9 sec!! 

FUTURE 00 ADD-ON PACKAGES oo will include 
00STATISTICS oo INPUT/OUTPUT oeGRAPHICS oo 

Attn: TRS Add-On OEM’s: We can support your special 
hardware add-ons with direct BASIC commands. 

System Houses: We license System House usage of 
. 00 INFINITE BASIC 00modules. 


Check, VISA, M/C C.O.D. 
Calif, residents add 6% 

Telephone Orders Accepted 
(714)637-5016 

WHEN ORDERING PLEASE 
ADVISE PUBLICATION SOURCE 

^ RACET COMPUTES 
702 Palmdale, Orange CA 92665 


Extend DOS-AUTO command to perform multiple steps either at power-up or as a user command. 
Execute a script consisting of a sequence of commands or data from a BASIC command file. 

REMODEL -I- PROLOADfor$34.95(Specify 16, 32, or 48K version) 

REnumber any section of a program, MOve program segments, DEIete program lines. 

Combine programs with renumber and merge. Load or save any portion of program from tape. 

DISK SORT PROGRAM ‘DOSORT’ for $34.95 (Specify 32 or 48K, minimum 2 disk system) 

SORT/MERGE multi-diskette sequential files. Multiple variables and keys. 

Includes machine language In-memory sorts, comparators and string handling. 

COPY SYSTEM TAPES with ‘COPSYS’ for $14.95 (Non-DOS) 
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AHENTION ELF OWNERS 
ANNOUNCING QUEST SUPER BASIC 


At last a Full Size Basic for 1802 systems. A 
complete function Basic including two dimen¬ 
sional arrays, string variables, floating point, 
arithmetic and 32 bit signed integer arithmetic 
(10 digit accuracy) with I/O routines. Easily adap¬ 
table on most 1802 systems. Requires 12K RAM 
minimum for Basic and user programs. Cassette 
version in stock now. ROM versions coming 
soon with exchange privilege allowing some 
credit for cassette version. 

Super Basic on Cassette $40.00 

RCA Cosmac Super Elf Computer $106.95 


Tiny Basic Source now available $19.00 
S-100 Slot Expansion. Add 3 more S-100 slots to 
your Super Expansion Board or use as a 4 slot 
S-100 Mother Board . Without connectors $9.95. 
Coming Soon: Assembler and Editor, Elf 11 
Adapter Board. High resolution alpha/numerics 
with color graphics expandable up to 256 x 192 
resolution for less than $100. Economical ver¬ 
sions for other popular 1802 systems also. 

16K Dynamic RAM board expandable to 32K for 
less than $150. 


Compare features before you decide to buy any 
other computer. There is no other computer on 
the market today that has all the desirable bene¬ 
fits of the Super Elf for so little money. The Super 
Elf is a small single board computer that does 
many big things. It is an excellent computer for 
training and for learning programming with its 
machine language and yet it is easily expanded 
with additional memory, Full Basic, ASCII 
Keyboards, video character generation, etc. 
Before you buy another small computer, see if it 
includes the following features; ROM monitor; 
State and Mode displays; Single step; Optional 
address displays; Power Supply; Audio Amplifier 
and Speaker; Fully socketed for all IC’s; Real cost 
of In warranty repairs; Full documentation. 

The Super Elf includes a ROM monitor for pro¬ 
gram loading, editing and execution with SINGLE 
STEP for program debugging which is not in¬ 
cluded in others at the same price. With SINGLE 
STEP you can see the microprocessor chip opera¬ 
ting with the unique Quest address and data bus 
displays before, during and after executing in¬ 
structions. Also, CPU mode and instruction cycle 
are decoded and displayed on 8 LED indicators. 
An RCA 1861 video graphics chip allows you to 
connect to your own TV with an inexpen sive video 
modulator to do graphics and games. There is a 
speaker system included for writing your own 
music or using many music programs already 
written. The speaker amplifier may also be used 
to drive relays for control purposes. 


A 24 key HEX keyboard includes 16 HEX keys 
plus load, reset, run, wait, input, memory pro¬ 
tect, monitor select and single step Large, on 
board displays provide output and optional high 
and low address. There is a 44 pin standard 
connector slot for PC cards and a 50 pin connec¬ 
tor slot for the Quest Super Expansion Board. 
Power supply and sockets for all IC's are in¬ 
cluded in the price plus a detailed 127pg. instruc¬ 
tion manual which now includes over 40 pgs. of 
software info, including a series of lessons to 
help get you started and a music program and 
graphics target game. 

Many schools and universities are using the 
Super Elf as a course of study. OEM’s use it for 
training and research and development. 
Remember, other computers only offer Super Elf 
features at additional cost or not at all. Compare 
before you buy. Super Elf Kit $106.95, High 
address option $8.95, Low address option 
$9.95. Custom Cabinet with drilled and labelled 
plexiglass front panel $24.95. Expansion Cabinet 
with room for 4 S-100 boards $41.00. NlCad 
Battery Memory Saver Kit $6.95. All kits and 
options also completely assembled and tested. 
Questdata, a 12 page monthly software publica¬ 
tion for 1802 computer users is available by sub¬ 
scription for $12.00 per year. 

Tiny Basic Cassette $10.00, on ROM $38.00, 
original Elf kit board $14.95. 1802 software; 
Moews Video Graphics $3.50. Games and Music 
$3.00, Chip 8 Interpreter $5.50. 


Super Expansion Board with Cassette Interface $89.95 


This is truly an astounding value! This board has 
been designed to allow you to decide how you 
want it optioned. The Super Expansion Board 
comes with 4K of low power RAM fully address¬ 
able anywhere in 64K with built-in memory pro¬ 
tect and a cassette interface. Provisions have 
been made for all other options on the same 
board and it fits neatly into the hardwood cabinet 
alongside the Super Elf. The board includes slots 
for up to 6K of EPROM (2708, 2758, 2716 or Tl 
2716) and is fully socketed. EPROM can be used 
for the monitor and Tiny Basic or other purposes. 
A K Super ROM Monitor $19.95 is available as 
an on board option in 2708 EPROM which has 
been preprogrammed with a program loader/ 
editor and error checking multi file cassette 
read/write software, (relocatible cassette file) 
another exclusive from Quest. It includes register 
save and readout, block move capability and 
video graphics driver with blinking cursor. Break 
points can be used with the register save feature 
to isolate program bugs quickly, then follow with 
single step. The Super Monitor is written with 
subroutines allowing users to take advantage of 


monitor functions simply by calling them up. 
Improvements and revisions are easily done with 
the monitor. If you have the Super Expansion 
Board and Super Monitor the monitor is up and 
running at the push of a button. 

Other on board options include Parallel Input 
and Output Ports with full handshake. They 
allow easy connection of an ASCII keyboard to the 
input port. RS 232 and 20 ma Current Loop for 
teletype or other device are on board and if you 
need more memory there are two S-100 slots for 
static RAM or video boards. A Godbout 8K RAM 
board is available for $135.00. Also a IK Super 
Monitor version 2 with video driver for full capa¬ 
bility display with Tiny Basic and a video interface 
board. Parallel I/O Ports $9.85, RS 232 $4.50, 
TTY 20 ma l/F $1.95, S-100 $4.50. A 50 pin 
connector set with ribbon cable is available at 
$12.50 for easy connection between the Super 
Elf and the Super Expansion Board. 

The Power Supply Kit for the Super Expansion 
Board is a 5 amp supply with multiple positive and 
negative voltages $29.95. Add $4.00 for shipping, 
Prepunched frame $7.50. Case $10.00. Add $1.50 
for shipping. 


Multi-volt Computer Power Supply 

8v 5 amp, ±18v .5 amp, 5v 1.5 amp, -5v I 
.5 amp, 12v .5 amp, -12 option. ±5v, ±12v 
are regulated. Kit $29.95. Kit with punched frame 
$37.45. Woodgrain case $10.00. 


60 Hz Crystal Time Base Kit $4.40 

Converts digital clocks from AC line frequency 
to crystal time base. Outstanding accuracy. Kit 
includes; PC board, 1C, crystal, resistors, ca¬ 
pacitors and trimmer. 
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1.60 


74LSM m 

741S00N .35 
74LS0a .35 
74LS04N .35 
74LS05N 35 
74LS08N 35 
74LS10N .35 
74LS13N 40 
74LS14N .90 
74LS20N 35 
741S22N 35 
74LS28N 41 
741S30N .25 
74LS33N .39 
74LS38N .30 
74LS74N 1.25 
74LS75N 1.00 
74LS90N .85 
74LS93N .51 
74LS95N 1.89 
74LS107N .35 
74LS112N .35 
74LS113N .35 
74LS132N .72 
741.S136N .35 
74LS151N 67 
74LS15SN .87 
74LS157N ,87 
74LS162N .91 
74LS183N .91 
74LS174N 2.00 
74LS190N 1.06 
74LS221N 1.95 
74(.S2S8N 67 
74LS367N 1.35 


CA3045 .90 

CA3046 .67 

CA3081 1 80 

CA3082 1.90 

CA3089 2 95 

LM301 

AN/AH 35 
LM305H .87 
LM307N .35 
LM308N .89 
LM309H 1.15 
LM309K 150 
LM311H/N 90 
LMOm/K 2.92 


LM340K-5 -- 

LM340K-8 1.35 
LM340K-12 1.35 
LM340K-15 1.35 
LM340K-24 1.35 
LM340T-5 1.25 
LM340T-6 1.25 
LM340T12 1.25 
LM340T-15 1.25 
LM340T-18 1.25 
LM340T-24 1.25 
LM343H 4.50 
LM350 7.50 

LM370 1.15 

LW377 3.00 

LM379 5.00 

IM380N 
LM381 
LM382 
LM703H 
LM7D9H 
LM723H/N 
LM733N 
LM741CH 
LU741N 
LM747H« 
LM748N 
LM1303N 
LM1304 
LM1305 
LM1307 
LM1310 
LM1458 
LM18O0 
LM1812 
LM1889 
LM2111 
LM2902 
LM3900N 
LM3905 
LM3909N 
MC1458V 
NE5S0N 
NE5SSV 
NE556A 
NE565A 
NES66V 
NES67V 
NESTOe 
78L05 
78108 
78M05 
75106 
75491CN 
75492CN 
75494CN 
AltD 


3.00 


C04020 
C04021 
C04022 
C04023 
C04024 
CM025 
CD4026 
C04027 
C04028 
C04029 
C04030 
C04035 
C04040 
C04042 
C04043 
C04044 
C04046 
C04049 
C04050 

CO4061 i.iJ 
C04060 1.42 

C04066 .71 

C04068 .40 

C04069 40 

C04070 40 

CD4071 .28 

C04072 .28 

C04073 28 

CD407S 28 

CO4076 1.75 

C04078 40 

CD4081 28 

C04082 28 

CD4116 .47 

C04490 5.50 

C04507 ■ " 

CD450e 
CO4510 

C04511 .94 

C04515 2.52 

C04516 1.10 

C04510 1.02 

CO4520 1.02 

C04527 1.51 

C04528 .79 

C04553 3.50 

C04S66 2.25 

C04563 4.50 

C04585 1.10 

CD40192 3.00 

74COO .28 

74C04 
74C10 
74C14 
74C20 
74C30 
74C48 
74C74 
74C76 
74C90 
74C93 
74C154 
74C160 
74C175 
74C192 
74C221 
74C905 


10 p«rlypt .03 1000 p<f typ« 012 

25 par lypt .025 350 piece pack 
100 per type .015 5 par type 6.75 

H watt 5% par type .05 


2 90 Fuly aseamMeO 70 00 EnclOMirc 14.95 
LE08 

2 50 Rad T018 ' 15 

275 Srean. Yellow 1018 20 

4 50 Jumbo Red 20 

^ ^ 100 edoe WW 5 25 Sr**". Orangi. Yalow Jumbo 25 

1,^ 1WJ pm lOO* led ^ounllno aipa 8/$1 25 

(spodfy rad. amber. Qraan. yaNow. daw) 


13.95 
9.96 

2 90 K SOCKETS 
I SO SoMar Tin Low Proflld 
6 95 PIN 1UP PIN 1UP 

__ 4.50 8 15 22 30 

G1AY38500-1 9 95 14 14 24 35 

MCiyi6571A 9.95 16 .16 28 42 

9368 3 50 18 .27 36 58 

4100 10.00 20 .29 40 .57 

416 16.00 ? It«al14 pin WW .20 


aocxs 

MMS314 
MM5315 4.00 14 

MM5369 2.10 

MM5B41 


CONTINENTAL SPECIALTIES Id alock 
Compltlt lina of braadboard test equip. 

MAX-100 8 digH Fraq. Ctr. $128.16 

OK WIRE WRAP TOOU In stock 
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SPECIAL PRODUCTS 
UM5665 Siopwatcb Timer 9.00 
PC board 7.50 

Swilchat Mom. Pushbutton .27 


4.25 


3.90 

390 

3.90 

4.00 


LD130 9.95 

940OCJV/F 7.40 
ICL7103 9.50 
IC17107 14.25 


74C914 

74C922 

74C923 

74C925 

74C926 

74C927 


14.45 .. ... .. . „ 

7.95 

CT7001 5.80 

CT7010 8.95 CRYSTALS 

CT7015. 7.25 1 MHi 4.50 

MM5375AVN 3.90 2 MHi < 50 

MM5375AG/N 4.90 * MHi *.2S 

7205 16.50 5 MHi 4 25 

7207 7.50 10 MHi 4.25 

7208 1 5.95 18 MHi 

7209 4.95 20 MHz 

375 

MM53t« 2 50 

MICROPROCESSOR 2 01W MHz 

17.50 2.097152 MHz 

18.75 . 2 4576 MHz 

8.95 3.2768 MHz 

27.00 5.0668 MHz 

14.75 5 185 MHz 

19.75 5.7143 MHz 

2.90 6.5538 MHz 

8.00 14.31818 MHz 

2 90 18.432 MHz 

2 90 22.1184 MHz 

535 
850 

15 00 KEYBOARD ENCODERS 
9 25 AY5-2376 $12! 

19.50 AY5-3600 

19.50 74C922 

74C923 

13.05 HD0165-S 


Operates 5-18 Vo« DC to 5 MHz 


Expander 
M 150 Bi 


T 


$229.01 

sieo.oi 


6802 

SOBOA 

8085 

280 

Z80A 

8212 

8214 

8216 

6224 

8228 

8251 

8253 

8255 

8257 

8259 

1802CP 

put 

18020P 


Grabbr Kit 
Sindair 3Vk Otglt 
Melttmator $89.95 

.Ctock Calaadar Kll $23.95 
I M 2.5 MHz Fraquaaey Cawrttr 
^ Kll $37 88 

VS 39 MHz Fraqaaney Caanlar 

450 

450 TRANSFORMERS 

4.50 6 V 300 ma 3.25 

4.50 12 Von 300 ma translormer 1.25 

4 50 12.6V CT 600 mi 3.75 

4.50 1ZV 250 ma wall plug 

4 25 12V CT 250 ma wad plu| 

4 so 24V CT 400 ma 

4 50 10V 1.2 amp wal plug 

12V 6 amp 

12V 500 ma wall plug 
12V 1 amp waK plug 
dv 12V 3 amp wal plug 

'5 50 DISPLAY UOS 

5 M MAM1 CA .270 2.90 

6 M mans CC .125 .39 

MAN7274 CA/CA .300 1.00 

OL704 CC .300 1.25 

OL707/DL707R CA .300 1.00 

2 95 OL727/728 CA/CC .500 1.90 

3 95 0L747/750 CA/CC 600 1 95 

TX Qc Govwr 1 SO OL7SO 

BSy2Compl«.Sa16;50 fND3^ 


2.95 

3.50 

3.95 
4.85 

12.95 

4.75 

6.50 

8.50 


C034001 

Fair 

C04000 

C04001 

C04002 

C04006 

CD4007 

C04006 

C04009 

C04010 

C04011 

C04012 

CD4013 

CD4014 

CD4015 

CD4016 

C04017 

CD4016 

CD40t9 


1.25 

4.50 
3.00 
550 
3.10 

3.50 
3.20 


8096 
50 8T09 

16 8T10 

28 8T13 

28 8T20 

i;io 8T» 

I 8T25 

S 8126 

S 8T28 2 75 

S 8T97 169 

g 8T98 1.68 

.36 MOS/MEMORY 

.86 RAM 

86 2101 1 3.95 

.36 2102-1 .95 

« 2102AL-4 1.25 

94 2102AN-2L 1.60 

.28 


17 95 

t861P 11 50 0 Cunnaetora R8232 

COP1802CO 1995 C825P 

COP18020 25.00 0B25S 

CDP1861 - 

6820 
6850 
6502 
6504 


CC 600 1.95 

^ . CC .357 .70 

, 05 FNDSOOrtO; CC/CA .500 1.35 

2 10 FND5O3rt10 CC/CA .500 90 

3 10 FNOeOO/807 CC/CA .800 2.20 


UART/FiFO 

AY5-1013 
AY5-10t4 
3341 

PROM 
1702A 
2708 
2716T1 
2716 imal 48.00 

2732 115 00 

2758 22.50 

8741A 8500 

8748 75.00 

8755A 65.00 

N82S23 2.95 

N82S123 


395 

10.50 

29.50 


3.50 


2N1893 

2N2222A 

2N2369 

2N2904A 

2N2g07A 

2N3053 

2N3638 

2N36<3 

2N3904 

2N3906 

2N3055' 

2N4400 

2N4401 

2N4402 

TIP31 

TIP33A 


DG 8 Fhiortacafd 1.75 

DG10 Fkrartscant 1.75 

5 digit 14 pin dliplay 100 

NSN69 9 digit display 60 

7520 aiirax photocalia 39 

TTL311 Hex 9.50 

CC .30 1.10 

CA 40 1.20 

CC .40 1.20 
CA .40 .95 

CC .40. 120 
CC .56 2 95 
CA .60 1.35 
CC .60 1.35 


MAN4610 

MAN4640 

MAN4710 

MAN4740 

MAN6640 

MAN6710 

MAN6740 


1B2P3 IrMilonnsr 2.28 


Rockwell AIM 65 Computer 

6502 based single board with full ASCII keyboard 
and 20 column thermal printer. 20 char, al¬ 
phanumeric display, ROM monitor, fully expand¬ 
able. $375.00. 4K version $450.00. 4K Assem¬ 
bler $85.00, 8K Basic Interpreter $100.00. 
Power supply assy, in case $60.00. AIM 65 in 
thin briefcase with power supply $485.00. 


Not a Cheap Clock Kit $14.95 

Includes everything except case. 2-PC boards. 
6-.50” LED Displays. 5314 clock chip, trans¬ 
former, all components and full instructions. 
Orange displays also avail. Same kit w/.BO' 
displays. Red only. $21.95 Case $11.75 


ViBeo Modulator Kit $8.95 

Convert your TV set into a high quality monitor 
without affecting normal usage. Complete kit 
with full instructions. 


S-100 Computer Boards 

8K Static RAM Kit Godbout $135.00 

16K Static RAM Kit 265.00 

24K Static RAM Kit 423.00 

32K Dynamic RAM Kit 310.00 

32K Static RAM Kit $475.00 

64K Dynamic RAM Kit 470.00 

8K/16K Eprom Kit (less PROMS) $89.00 
Video Interface Kit $139.00 

Motherboard $39. Extender Board $8.99 


791C Update Master Manual $35.00 

Complete 1C data selector, 2500 pg. ntaster refer¬ 
ence guide. Over 50,000 cross references. Free 
update service through 1979 Domestic postage 
$3.50. No foreign orders. 


Auto Clock Kit $17.95 

DC clock with 4-.50" displays. Uses National 
MA-1012 module with alarm option. Includes 
light dimmer, crystal timebase PC boards. Fully 
regulated, comp, instructs. Add $3.95 for beau¬ 
tiful dark gray case. Best value anywhere. 


Stopwatch Kit $26.95 

Full sjx digit battery operated. 2-5 volts. 
3.2768 MHz crystal accuracy. Times to 59 
min., 59sec., 991/100sec. Times std., split 
and Taylor. 7205 chip, all components minus 
case. Full instructions. 


NlCad Battery Flxer/Charger Kit 

Opens shorted ceils that won’t hold a charge 
and then charges them up, all in one kit w/full 
parts and instructions. $7.25 


PROM Eraser 

Will erase 25 PROMs in 15 minutes. Ultra¬ 
violet, assembled $34.50 


Hickok 31/2 Digit LCD Multimeter 

Batt/AC oper. O.Imv-IOOOv. 5 ranges. 0.5% 
accur. Resistance 6 low power ranges 0.1 
ohm-20M ohm. DC curr. .01 to lOOma. Hand 
held, LCD displays, auto zero, polarity, over¬ 
range. $69.95. 


Digital Temp. Meter Kit $34.00 

Indoor and outdoor. Switches back and forth. 
Beautiful. 5Cr LED readouts. Nothing like it 
available. Needs no additional parts for com¬ 
plete, full operation. Will measure -100'’ to 
-i-200°f, tenths of a degree, air or liquid. 
Beautiful woodgrain case w/bezel $11.75 




TERMS: $5.00 min. order U.S. Funds. Calif residents add 6% tax. 
BankAmericard and Master Charge accepted. 

Shipping charges will be added on charge cards. 


FREE: Send for your copy of our NEW 1979 
QUEST CATALOG. Include 28c stamp. 
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The Pascal Notebook 
Chapter 6 

By Henry Davis, Associate Editor 


By now you have seen the majority of Pascal either formal¬ 
ly or informally. Rather than continue with the Pascal com¬ 
piler, let’s take the opportunity to review where we are and 
where we are headed. 

Chapter 1 presented a brief history of Pascal along with 
the justification of the language design. It discussed Niklaus 
Wirth’s use of language theory, and syntax analysis during 
the design of Pascal. The basic vocabulary of Pascal (key¬ 
words and user defined identifiers) was also covered, along 
with the rules for forming sentences (productions), and “syn¬ 
tax versus semantics.” 

One of the most important concepts is the use of parsing 
and sentence generation. Two fundamental procedures are 
derived from these techniques: 1) the use of syntax diagrams 
to determine the structures which should be used in a pro¬ 
gram, and 2) the use of a programmed form of the syntax 
diagrams by the computer to check a Pascal program for 
syntactic correctness. 

The parsing scheme used in Pascal compilers is based on 
knowing the present state of the parsing algorithm and the 
next symbol. This algorithm is known as one-symbol-iook 
ahead without backtracking; the motivation is ease of imple¬ 
mentation and efficiency. In order to ensure that backtrack¬ 
ing is explicitly prohibited, rule R1 is introduced. It simply 
says that two different Pascal statements cannot start with the 
same symbol. 

Chapter 2 demonstrated that while no semantics are expli¬ 
cit in a grammar, implied semantics arise due to the order in 
which items are encountered when syntax is used as a pass¬ 
ing tool. The fundamental point here is that equivalent gram¬ 
mars do not generally have the same meaning (semantics). 

Mathematics has often been called a universal language 
for scientists because it transcends the cultural and linguistic 
barriers of natural language. Programming languages have a 
special piece of mathematics used to convey the syntax to 
people. BNF or Backus-Nau Form is a symbolism based on 
the linguistic theory of Noam Chomsky, and was first used to 
define Algol-60. Because BNF is used to describe 
languages, it is known as a meta-language and the symbols 
as meta-symbols. Angle brackets define an entity of the 
language under question. For example: 

A:=:<a> 

defines a thing called an “A” as an “a”. Alternatives in a 
definition are indicated by a vertical bar, so: 

A:=<a>|<b> 

defines an “A” as an “a” or a “b”. 

The previous two examples utilized a symbol indicating 
definition, the which is a fundamental concept in 


BNF. Strictly speaking, these four symbols comprise the 
symbols of BNF. In order to make the language definition 
easier and more explicit, repetition is indicated by curly 
braces { }, which means from zero to as many repetitions as 
is necessary. 

Pascal itself is a relatively small language in terms of 
numbers of constructs, but the power of the language is sub¬ 
stantial. What follows is a brief review of the programming 
aspects of Pascal. 

For more than 20 years an on-going battle over program¬ 
ming languages has been fought. Each language has its own 
merits and deficits and has perished or survived based loose¬ 
ly on those points. Pascal brings no new concepts to the pic¬ 
ture, but what it does have is a simple, clean, and easy to 
understand syntax. It is a block structured language that sup¬ 
ports all control statements generally viewed as basic to any 
programming language and adds facilities to declare new 
data types. 

If there is nothing new, why use it? More than anything 
else, Pascal brings a philosophy or methodology to pro¬ 
gramming. This methodology is based on a discipline of 
constructing and formulating algorithms in a systematic 
manner based on levels of abstraction. By dealing with prob¬ 
lems on a high level of abstraction, a top-down approach 
breaks the problems on each level into sub-problems. Each 
sub-problem can be logically designed and the reliability 
tested so that the end program is well understood. 

The logical and concise representation of an algorithm in 
any programming language is predicated on a logical and 
concise programming language. Earlier languages like FOR¬ 
TRAN and BASIC have mutated from a base requirement in¬ 
to a hodgepodge. Pascal has been designed with good pro¬ 
gramming style as the end goal. 

Let’s look at some of the control structures available to 
you. The most basic of all control structures is the sequence. 
Most computers are sequential, thus one operation is per¬ 
formed, then the next and so on. Because we often deal with 
a group of operations (or statements) it is convenient to allow 
an explicit grouping of statements. If SI, S2, . . ., SN are 
statements then we can write the compound statement (state¬ 
ment with grouping) as: 

begin SI; S2; . . .; SN END 



The semicolon causes each subsequent statement to be per¬ 
formed only after the preceding one is complete, and is 
known as a sequencing operator. The begin and end sym¬ 
bols are sort of parenthesis for statements. In order to further 
set off command statements, begin-end pairs are often 
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LA34 DECwriter IV 

*1.199.®“ 




New 

from DIABLO 

DIABL01640 ^2.690.^" 
Receive-only $ 2,331.^^ 

High-quality daisywheel printing at 
45 cps. 

DIABLO 1650 * 2,779.®® 
Receive-only ^2,419.®® 

Metal daisywheel printing at 40 cps. 


T.l.810 printer M,695.®® 

• 150 characters per second 

• RS 232C serial interface 

• Adjustable forms tractor 

• Upper/lower case option $90.00 


• 110 or 30P baud, RS 232C serial 
ASCII 

• Friction feed, paper width to 15” 


• Upper/lower case, 9 x 7 dot matrix 

• 10,12,13.2,16,5 characters /inch 

• 2, 3, 4, 6, 8, or 12 lines/inch 

• 22”Wx7”Hx15*^”D, 25 lbs. 


Teletype 43 $999.®® 


• RS 232C, 110 or 300 baud 

• Upper/lower case full ASCII 

• Pin feed, 12" x 8V^" paper 


S0R0CIQ140 $1,250.®® 

• RS 232C and 20mA current loop 

• Extensive editing features 

• 25th line terminal staius display 

• 16 function keys (32 with shift) 



S0R0CI0120 $795.®® 

• RS 232C, upper/lower case full 
ASCII 

• Numeric keypad, protected fields 

• Cursor keys plus addressable 
cursor 

• Auxiliary extension port 


To Order: Send certified check (personal or company checks require 
two weeks to clear) including handling* and 6% sales tax if delivered 
within California. 

‘Handling; Less than $2,000, add 2%; over $2,000, add 1%. Everything 
shipped freight collect in factory cartons with manufacturer’s warranty. 
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CIRCLE INQUIRY NO. 101 


“preftyprinted” with an indentation so that there is a visual 
grouping of the program elements. Figure 11 illustrates a 
typical Pascal program with the BEGIN-END Indentations 
for visual grouping. 


Begin q: = 0; r: = x; 

WHILE r— y DO 
BEGIN 

n=r—y; q: = q+1 
END; 

END; 

Figure 11. Pascal program to perform integer divi¬ 
sion of two natural numbers. 


Conditional statements are the basic building blocks of 
program control. The English language uses implication as a 
means of expressing alternatives. Pascal follows suit with the 
statement: 



the statement S is skipped. The second case is a more gener¬ 
alized font! of the first; SI is executed only If B is true and S2 
is executed otherwise. The statements S, SI and S2 may be 
compound statements (grouped by a BEGIN-END pair) or 
be empty (simply the BEGIN-END pair). Figure 12 depicts 
the forms of the conditional actual usage. 


BEGIN z:0 0; u: = x;v: = y; 

WHILE u#o DO 
BEGIN 

IFodcKu) THEN z: = z+v; 
u: = udlv2; v: = 2*v 
END; 

END; 

2a Multiplication of two natural numbers 
BEGIN a: = x; b: = y; 

WHILE a^b DO 

IF a>b THEN a: = a—b ELSE b: = b—a 
END; 

2b Computation of the greatest common divisor 

Figure 12a. 
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New from NRII The Most Complete and Up-to-date Home Study Course Ever Offered 


As the microflrocessor revolutionizes the 
computer world and microcomputers appear 
almost everywhere, NRI brings you a new, 
convenient, and effective way to keep up with 
this expanding technology. It’s NRI’s Computer 
Tfechnology Course, created and designed exclu¬ 
sively for learning at home in yoilr spare time. 

Featuring NRI's Exclusive 
Dual Language Microcomputer 

NRI goes beyond book learning to 
give you practical, “hands-on” experience in 
designing circuitry, interfacing components, 
programming, and troubleshooting. As you 
learn, you aaually assemble NRI’s designed-fdr- 
leaming microcomputer, incorporating the latest 
advances in the state of the art. It \oois and 
operates like the finest of its kind, actually does 
more than many commercial units. But NRI 
engineers have designed components and 
planned assembly so it demonstrates important 
principles, gives you working experience in detect¬ 
ing and correcting problems. And it’s yours to 
keep, put to work in your own home or business. 

You also build and keep your own test 
insfuments, including a transistorized volt- 
ohm meter and CMOS digital frequency counter. 
And NRI’s Discovery Lab® broadens your 
horizons with specialized experiments and 
theory demonstrations. 

The Proven Way 
to Learn at Home , 

You don’t have to worry with travel, 
classes, or time lost from work when you learn 
the NRI w&y. As they have for n)ore than 60 


years of teaching technical subjects, NRI brings 
the material to you. You study in your spare time, 
at your convenience, using “bite-size” lessons 
that program material into logical segments for 
easier assimilation. You perform experiments 
and build equipment using kits we supply. And 
your personal NRI instructor is always available 
for consultation should you have questions or 
problems. Over a million students nave already 
shown the effettiveness of NRI training. 

Choice of Courses 

Several courses are available, depending 
upon youi* needs and p- — — — — 
background. NRl’s Master 
Course in Computer 
Tfechnology starts with 
the fundamentals, ex¬ 
plores basic electronics 
and digital theory, the 
total computer world, 
and the microcomputer. 

The Advanced Course, 
for students already 
versed in electronics 
and general comput¬ 
ers, concentrates on the 
microprocessor and mic¬ 
rocomputer. In both 
courses, ydu build all 
inkruments and your 
own computer. 


Send for Free Catalbg... 

No Salesman Will Call 

Get the details on these exciting new 
courses in NRI’s free, 100-page catalog. Shows 
all kits and equipment, lesson outlines, and full 
information, including facts on other electronics 
courses. Mail the coupon today arid we’ll riish 
your catalog. No salesman will ever call. Keep up 
with the latest technology as you learn on your 
own computer. If coupon has been removed, 
write to NRI Schools, Computer Department, 
3939 Wisconsin Ave., Washington, D.C. 20016. 






i: 


NRI Schools 

McGraw-Hill Continuing 
Education Center 
3939 Wisconsin Avenue 
Washington, D.C. 20016 
NO SALESMAN WILL CAU 
Please check for one free catalog only. 

□ Computer Electronics Including 
Microcomputers 

□ TV/AudioAideo Systems Servicing 

□ Complete Communications Electronics 
with CB • FCC Licenses • Aircraft, 

Mobile, Marine Electronics 

□ CB ^ialists Course 

□ Amateur Radio • Basic and Advanced 




All career courses 
approved under G1 Bill. 
□ Check for details. 


□ Digital Electronics • Electronic 
Ttehnology • Basic Electronics 

□ Small Engine Repair 

□ Electrical Appliance Servicing 

□ Automotive Mechanics 

□ Auto Air Conditioning 

□ Air Conditioning, Remgeration, & Heating 
Including Solar Tfechnolog)' 


(Please Print) 


City/State/Zip 

Accredited by the Accrediting Commission of the National Home Study Council 


171-129 
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AT LAST 

A GOOD Z80/8080 DISASSEMBLER 


REVAS disassembles both 8080 and Z80 code, allowing 
you to analyze undocumented programs or modify and 
relocate software. With 23 commands, you are always 
In complete control. You may stop, restart, return to 
your system monitor, or review a disassembly on the 
console before printing It. REVAS accepts your choice 
of real labels, and will display the symbol table or a 
symbol cross-reference listing at any time. It even dis¬ 
tinguishes between instruction and data areas! REVAS 
supports 3 output devices and ITS OUTPUT IS SUIT¬ 
ABLE FOR REASSEMBLY. REVAS runs in less than 4K 
of memory (Z80 code does It), and Is RELOCATABLE. 
REVAS operates In any Z80 system, with your monitor 
or under CP/M. Try it - you will wonder how you ever got 
along without it. 


AVAILABLE ON: North Star disk, Horizon disk, North 
Star-CP/M disk, MIcropolls-CP/M disk, 8” CP/M disk, 
Exidy Sorcerer Cassette, or Tarbell Cassette. All Ver¬ 
sions $50.00 each, including complete 23 page User’s 
Manual. Manual Only, $5.00. circle inquiry no. ss 


AFFORDABLE COMPUTERS 

16508 HAWTHORNE BLVD., LAWNDALE. CA. 90260 
PHONE (213) 371-2421 


HOURS: TUE.-FRI. 10-7, SAT. 10-6, CLOSED SUN & MON. WE’RE 3 MILES 
SOUTH OF THE LA. INTL AIRPORT, 3 BLKS. SO. OF SAN DIEGO FWY. 


Get the power of assembly language along with the structure, ease, 
and elegance of PASCAL! 

With this in mind. Structured Analysis Systems developed 
SP80, an innovative concept providing structured programming 
capabilities within assembly language. 

Designed specifically for the 8080/280 systems, SP80 can 
be used with most macro assemblers; TDL, Cromemco 280, 
Microsoft, or Digital Research. 


Statements include: 

• Iteration; LOOP-EXITIF, REPEAT-UNTIL, WHILE-ENDWHILE, DO 

• Conditional; IF-ELSE-ENDIF 

• Case analysis; SELECT-CASE-CASE-CASE-ENDCASE 


Specific capabilities: 

• Conjunction/Disjunction; AND, OR 

• Unsigned relations; EQ, NE, LT, LE, GT, GE 

• Signed relations; SLE, SLT, SGE, SGT 

• Conditions; CARRY, NZ, 

PLUS, Etc. 

• 280 or 8080 code 
generation 

SP80's manual 
includes; functional 
source listings of up 
to two macro 
libraries, macro syntax 

(with examples), and detailed sample SP80 program. 


The 
best of 

PASCAL 


Send $95 for CPM diskette and manual package, including complimentary 
SP80 reference card, or $25 for manual alone. Extra laminated SP80 reference 
cards $5 each, (add $5 overseas and $2 Canadian postage) to: 

SP80 

P.O. Box 2745 

Reston, Va. 22091 / 703-860-8794 

Please specify only up to two assemblers for which to receive documerttatioii. 

Also available in Macro-11 for the LSI-11 and PDP-11. 

Prices subject to change without notice. 
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Radio Hut 

201 LOCHWOOD MALL • DALLAS, TEXAS 75218 

ORDER BY PHONE—214-324-5509 


Rockwell AIM-65: The Head-Start in 
Microcomputers 

AKIM-1 compatible machine with on-board 
printer and a real keyboard! 

$369.95 W/1KRAM 
$445.95 W/4K RAM 
4K assembler/editor in ROM: $80 
8 K BASIC in ROM: 95.00 
Power Supply: $54.95 
Case of AIM-65 $45.95 


The EXPANDORAM is available in versions 
from 16K up to 64K, so for a minimum in- 
vestrnent you can have a memory system 
that will grow with your needs. This is a dy¬ 
namic memgry with the invisible on-board re¬ 
fresh, and ITWORK3! 

• Bank Selectable 

• Phantom 

• Power 8VDC, +16VDC, 5 Watts 

• Lowest Cost Per Bit 

• Uses Major Brand 16K RAMS 

• PC Board is doubled solder masked and 
has silk-screen parts layout 

• Extensive documentation clearly written 


so EXPANDORAM 





• Complete kit includes all Sockets for 64K 

• Memory access time; 375ns. Cycle time: 
500ns. 

• No wait states required 

• 16K boundaries and Protection, via Dip 
Switches 

• Designed to work with Z-80, 8080, 8085 
CPU’s 

EXPANDORAM 64K Kit (16K Ram) 

16K.$226.00 

32K...$286.00 

48K.$359.00 

64K .$426.00 

WITHOUT MEMORY.$159.00 


Please write for catalog or call for prices 


SD’S PROM-100 
PROM Programmer Board 

The PROM-100 Programmer is a development tool 
for S-100 Bus computer systems. The Zero Insertion 
Force Programming Socket extends above the card 
cage height for easy access to PROM devices. Soft¬ 
ware verifies PROM erasure, verifies program load¬ 
ing and provides for reading of object file from Disk or 
PROM and programming into PROM/EPROM. Fea¬ 
tures include; On-board generated 25vdc Program¬ 
ming pulse, TTL compatible, maximum programming 
time for 16,389 bits is 100 seconds. Programs: 2708, 
Intel 2758, 2716, 2732 and Tl 2516. DIP Selectable 
EPROM type. 

PROM-100 Board Kit $ 149.95 


SD SYSTEM’S POWERFUL 
MPB-100 Z80 CPU Board Kit 

The MPB-100 provides a Z80 microprocessor based 
CPU for S-100 Bus systems. Front panel usage is 
optional making the MPB-100 suitable for upgrading 
existing systems to Z80 level. A PROM socket is 
prpvided on-board which makes the MPB-100 adapt¬ 
able to process control applications. Features include: 
Power-on Jump to 4K boundaries, 2 Megahertz or 4 
Megahertz operation, optional wait states, on-board 
PROM socket. 


MPB-100 Kit 


$ 199.00 


SOS VERSAFLOPPYII 

Enhanced Flexible Disk Drive Controller 

• IBM 3740 Compatible Soft Sectored Format for Sir>gle 
Density Drives • Operates with Single and Dual Sided 
Drives, Single or Double Density Drives and 5" and 8" 
Drives... in any combination of four simultaneously • Drive 
Select and Side Select Circuitry • S-100 Bus Compatible • 
Vectored Interrupt Operation Optional • Phase Locked Loop 
Data Recovery Circuit • Operates with Z80 CPU’s • Uses 
FD1791-1 Controller Chip • The Versafloppy II incorporates 
all the possible features of a flexible disk drive controller into 
one bc^rd. Capable of handling four drives simultaneously, 
combinations of any variety are possible, such as 5 inch 
single sided — 8 inch dual density dual sided — 8 inch single 
sided — 5 inch dual density single sided. Most popular drives 
are controlled directly with the Versafloppy II. The operating 
system for the Versafloppy II is the extremely powerful 
SDOS available for SD Systems. The Versafloppy II also has 
diagnostic and control software available to complete your 
disk system. 290.00 Kit, 385.00 Assembled & Tested 


LEDS AND READOUT 


Jumbo Red LED’s 

8 /1.00 

Jumbo Green LED s 

4/.95 

Jumbo Yellow LED’s 

4/.95 

Jumbo Amber LED’s 

4/.95 

MV Red 

10 /1.00 

FND 70CC 

.50 

DL707 

.95 

DL 747CA 

1.65 

DL 728CC 

1.19 

FND800CC 

1.50 

Red Filter 4 Bezel 

2.50 

Green Filter 4” Bezel 

2.50 

Amber Filter 4" pezel 

2.50 

4N25 

1.60 

4N26 

lJ25 

4N27 

1.10 

4N28 

.95 

4N31 

1.20 


SD’S VDB-8024 
Video Display Board 

The VDB-8024 features its own on-board Z80 
microprocessor. This gives the capability of 
using software (included in ROM) to control 
functions and enhancements without interfer¬ 
ence with the coinputer’s CPU. Included in the 
special features: 80 characters by 24 lines dis¬ 
play, Keyboard power arxJ interface, Compos¬ 
ite and separate video output, 2K on-board 
RAM, a total of 256 available characters, full 
cursor control. Forward and Reverse Scroll¬ 
ing, Underlining, Field Reverse, Field Protect 
enhancements, programmable characters. 

VDB-8024 KIT $319.00 


SD’S 

“VERSAFLOPPY I” 
KIT 

FEATURES: IBM 3740 Soft Sec¬ 
tored Compatible, S-100 BNS 
Compatible for Z-80 or 8080. Con¬ 
trols up to 4 Drives (single or 
double sided). Directly controls the 
following drives: Shugart 

SA400/450 Mini Floppy • Shugart 
SA800/850 Standard Floppy • 
PERSCI 70 and 277 • MFE 700/ 
750 • CDC 9404/9406 39.00 


MINIATURE SPEAKER 
SPECIAL! 

2 INCH —.8 OHM. 
PERFECT FOR CLOCKS! $.79 


1C SOCKETS 

Solder Tin Low Profile 

PIN PIN PIN PIN 

8 .12 16 .17 24 .32 40 .54 

14 .15 18 .24 28 .39 20 .26 


DIP SWITCHES 

3 Pos $1.10 7 Pos $1.22 

4 “ $1.12 8 “ $1.26 

5 “ $1.16 9 $1.36 

6 “ $1.20 10 " S1.30 


COMPUTER CORNER 


CPU’s 

Z80 . 

.10.99 

Z80A . 

. .13.99 

RELATED CHIPS 

2114(300ns) ... 

.5.99 

Z80PIO . 

.9.95 

Z80CTC . 

.11.95 

2708 . 

.8.99 

4115 . 

.8 for 34.95 

4116 . 

.8 for 80.00 

DISC CONTROLLER 

1771 . 

.29.95 


Z80 STARTER KIT 

SD System’s Z80 Starter Kit enables the novice 
to build a complete microcomputer on a single 
board. Featuring the powerful Z80 microproces¬ 
sor the Z80 Starter Kit features: • Keyboard and 
Display • Audio Interface • PROM Programmer 
• Expansion and Wire Wrap Area • On Board 
RAM • 4 Channel Counter/TImer • Z-BUG 
Monitor in PROM • I/O Ports. 

THE BEST SELLING 
COMPUTER KIT ANYWHERE 
$226.95 Kit $369.95 A&T 


SD’S SBC-100 
SINGLE BOARD COMPUTER 

The SBC-100 provides a complete micro-computer on a single 
board! The Z80 microprocessor is used as the heart of the 
SBC'100. The SBC-100 meets all the requirements of a Z80 
CPU board with the added features of I/O ports, counter/timer 
channels, on board RAM, provisions for PROM/ROM and a 
software programmable baud rate generator. S-100 Bus com¬ 
patible, the SBC-100 features are; 8K bytes of available 
PROM, 1024 bytes on-board RAM, Serial I/O with both synch¬ 
ronous and asynchroTKDus operation. Parallel I/O ports. Op¬ 
tional Vectored Interrupts, and Four Counter/Timer Channel^. 
SD Monitor available for RS-232 and Video Terminals. Pfsk 
based system software also available. 


SBC-100 KIT 


$226.00 


TERMS: Orders under $15.00 add 75c handling. No C.O.D. We 
accept Visa, MasterCharge, and American Express cards. Tex. Res. 
add 5% Tax. Foreign orders (except Canada) add 20% P&H. 90 Day 
Money Back Guarantee on all items. Add 5% Postage and Handling, 
maximum $5.00. _ 


Color Burst Crystal (3.57MHz) ..89c 


While in Dallas visit our retail store at Lochwood Shop¬ 
ping Center, Garland Road and Jupiter. 
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Computer programs, like recipes, require some form of repe¬ 
titive statement. We often say or write statements like “beat 
until fluffy,” or “while the light is red, wait at the corner.” 

Because the aim of Pascal is to be like a natural language, 
these two constructs are included to control interaction or 
repetition. The REPEAT statement causes the statement 
associated with it to be executed at least once. 


“straightforward” implementation is usually “cleaner,” 
easier to debug and more understandable. 

It is often desirable to execute a particular statement based 
on some variable criteria. To select one statement among N 
Is the CASE statement: 


REPEAT S UNTIL B: 



To indicate zero or more repetitions of a statement use the 
WHILE statement: 


WHILE B DO S: 



FALSE 




The difference between the two forms may at first glance 
seem to be trivial, but various algorithms lend themselves to 
one form rather than the other. For example, many mathe¬ 
matical algorithms require that one value bfe calculated 
before the test for termination. , 

You can always force one repetitive statement to mimic 
another by appropriate programming; however, the 


• 

CASE i OF: 

LI: SI; 

L2: S2; 

• 

LN: Sn END 

If i equals LI then S1 is executed; if i equals L2 then S2 is 
executed and so on. 

“Standard” Pascal does not define the action of the CASE 
statement when i cdnnot be matched with an L. Implementa¬ 
tions of Pascal based on the University of California at San 
Diego extend Pascal to define the alternate execution to 
begin with the statement following the END. This system, 
like standard Pascal, supports a shorthand if several 
statements are identical; all Ls belonging to a particular state¬ 
ment are simply listed as 

Li, Ll . . . L 2 : Si; 

With the exception of simple input and output, no work 
gets performed without the assignment statement. The effect 
of this statement is to assign or transfer a value to a variable: 

A: = E 

means “A receives the value of E” or “the value of A is 
replaced by the value of E.” Further, E may be an expression 
(a formula or rule for computation that yields a value or 
result) with an arbitrary number of operators and operands. 
Operands may be either constants (e.g. numbers), variables 
or values resulting from a function call. 

Pascal operators are classified as monadic (one operand) 
5r dyadic (two operands) and have a hierarchy of precedence 
or priority. In the absence of explicit parenthesis, implied 
grouping occurs as illustrated in Table 8. 


FROM tHE COUNTER TO THE BOHOM LINE 
by Carl Warrbn & Marl Miller 
Shows ^simple, effective procedures 

for computerizing numerous functions 
in yoiir line of business. 

$ 12.95 


MAKING MONEY WITH YOUR MICROCOMPUTER 
by Carl Townsend & Marl Millar 

For the individual interested in putting that 
micro fo work for profit! Ideas on supplying 
computer services in your community ... 
including some places you probably 

haven’t thought of. $795 

Write for our free catalogue to: 

dilithium Press 

P.O. Box 92 Forest Grove, Or. 97116 



dklithium 

Press 

means 

Business 

with two new titles that 
can show you how to 
make your microcomputer 
your 

"silent working partner” 
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Table 8. Priority of Operator Precedures 

a + b + c =(a + b) + c 

a*b + c =(a*b) + c 

a + b * c = a + (b * c) 

a - b * c - d = (a-(b*c))-d 

a * b + c * d = (a*b) + (c *d) 

-- a + b / t - (--a) + (b/c) 
a * b/c = (a* b)/c 
a / b * c + (a/b) * c 


Unlike other languages like .FORTRAN and BASIC, 
Pascal has no intripsic limitation on the number of characters 
used in dn ideritifier. Likewise, integer and floating poirit 
precision is arbitrary. In both cases, limitations on size are 
purely Implementation dependent, i Why allow such long 
identifier^? The use of Idhg identifiers often increases the 
readability of progranrl^,,ahd enhances their maintainability. 
For example, INITP and INITD convey much less informa- 
tion than INITALIZEPRDORAM arid INITALIZEDATA. 

Lastly, the statements of Pascal have been designed so 
that it is relatively easy to apply “proof of correctness” tech¬ 
niques to Pascal prograrhs. 

Data types 

Pd^cal \sa fully typed language; all variables are explicitly 
defined in the heading of a prograrn or block. This prgvldes 
an essential piece ot documentation, namejy a list of what 
variables are used and a range of Values. The definitpn of 
each and every Variable and the range associated with it has 
several important reasons for being required: 

1. Without explicit definition of the range, the algorithm 
may be difficult or impossible to understand. Further¬ 
more, program bugs are tedious to uncover. 

2. The validity and suitability of a program are dependent 

oh„the range of its values, e.g. division by zero is un¬ 
defined: \ ^ , 

3. The; num'ber of bits to represent a value Is dependent 
ori its range. In order to have a reasonable storage allo¬ 


cation by the compiler, it is necessary to provide it with 
the range. 

4. An operation may be undefined or yield improper 
results. These errors can be flagged by the compiler 
fairly easily. 

A variable declaration is indicated by: 

VAR V : T 

where V is the Identifier of the variable and T Is its type. Like 
the CASE statement, you can abbreviate by writing: 

VARVi,V2, V 3 , ...,V, :f 

when all variables V, through Vp have the same type. One 
desirable side effect of such declarations is that it provides a 
“redundancy check” against the possibility of spelling or 
key-entry errors. 

Two classes of data are genefally Used: Structured and un¬ 
structured. An unstructured (scalar) value is not decom¬ 
posable into components and fdrms the basis for structured 
data types. Certain scalar ty^es are frequently used and are 
predefined. To define a type, the statement: 

TYPe t = T 

is used, t is the identifier and T describes the type by 
enumeration. Examples are: 

TYPE color = (red, yellow, green, blue) 

TYPE sex = (male, female) 

TYPE state = (Alaska, Vermont) 

In addition to enumeration, the ordering of the elements is 
Implied by the left to right orderihg of the enumeration. Thus 
it is possible to use the successor and pf-edecessor functions 
on all data types. For example: 

succ (red) = yellow 

pred (green) = yellow 

Structured data types allow collections of data to be refer¬ 
enced by one name. These variables consisting of several 
components are called structured variables! To define the 
type (range of values) of a structured variable, you sirfiply 
specify: 

1) the method of structuring 

2) the type(s) of Its components 



Ms a plan... 


For the Microcomputer book market, 
that is... 


Now. there’s a way for microcemputer dealers tb bring oUr fast¬ 
selling dP titles into their stores with no cash investment and 
exceptional margin of profit. 


The dilithium Press "PROFIT PLUS" Book Plan is just that . . . profit 
plus numerous other advantages; 



Like to find out more? 

Write us at: dilithium Preds, 

P.O. Box 92, Forest Grove, GR 
97116 
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SOFT WARE 
TRS-80 IBM 5110 
ALTOS 
CROMEMCO 


Farm Payroll 
Gen: Payroll 
Fruit Packer Payroll 
Accounts Payable 


CPA Gen. Ledger 
Accounts Receivable 
Job Costing 
Utility Billing (Quote) 


TRS-80 
$240.00 each 


ALTOS-CROMEMCO 
$410.00 each 


IBM-5110 
$520.00 each 


For sample reports send $6.00 
Money Order, VISA, Master Charge 

COMPUTER SYSTEMS 
DESIGN, INC. 


P.O. Box 735 
Yakima, Wa. 98907 
Call 1-509-575-0320 
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[appkz Gomputcr 

" Sales and Service 


APPLE II Special 



48K APPLE II 
1 - DISK II w/Interface 
500 PROGRAMS 

• GAMES 

• UTILITY 

• BUSINESS 

• SCIENTIFIC 

• DEMOS 

• EDUCATIONAL 

$1895 

(plus S10.00 Shipping & Handling) 


10 Megabyte Hard Disk 

the ^I^PPlc n computer by lobo 


$4990 Complete 


(plus $10.00 Shipping & Handling) 


• DISK DRIVE 

, Winchester technology 

• Interface by lobo 

• POWER SUPPLY 

• DISK OPERATING SYSTEM" 

• HARDWARE/SOFTWARE 

COMPATIBLE 
$3100.00 additional disk 
w/Power Supply 



See our Ad next month for more 
specific details. 

*N0T a warmed over APPLE II D.O.S. This one formats the disk Into one large volume as It 
should, while using apples D.O.S. commands. 


Calif. Residents add 6% sales tax. 

Our software catalog has over 200 pieces listed. 
Dealer inquiries invited. 





14052 EAST FIRESTONE BOULEVARD 
SANTA FE SPRINGS, CALIFORNIA 90670 
(213)921-2111 • (714)739-0711 
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The Pascal structuring method FILE: 

TYPE f = FILE OF t 

defines a type f with properties like a magnetic tape. That is, 
it is a sequence which must be accessed in order. For example: 

TYPE book = FILE OF char 

Data stored on the following devices is considered to be a 
file: magnetic tapes, disks, drums, card readers, punches, 
papertape readers, and line printers. All these devices are 
considered as files in order to formulate their characteristics 
in a general manner. This serves as a level of abstraction in 
order to avoid device specifics. 

A variable with an array structure is a date structure with 
component variables of the same type. To distinguish arrays 
from files, arrays additionally include: 

1) each component is explicitly denotable and directly 
accessible. 

2) the size of the array is fixed once defined. 

In order to handle these additional characteristics, it is neces¬ 
sary to denote individual array components and define array- 
structured types. 

Like in many other programming languages, components 
are defined by the variable name and an index which unique¬ 
ly defines the desired element. The only restriction on the in¬ 
dex is that it must be a scalar type. Note that it is permissible 
to refer to the house variable (array) indexed by color. 

With this addition, Pascal arrays have similar properties to 
FORTRAN or ALGOL in that appropriate operations may be 
performed (e.g. sorting arid searching). Figure 13 illustrates 
the use of an array. 


VAR I: 0 .. . .N1; 

A: array [1 .... N1] of T; 

BEGIN (* assign values to A[1]... A[N1] *) 

. i: = 0; A(N1): = x; 

REPEAT l:= I -H 1 UNTIL All] = x; 

END; 

The value to be searched for is x. Since A(N1] is one posi¬ 
tion past the end of the array to be searched, i will be incre¬ 
mented until A(i] = X and will stop with the first occurrence 
of X. If I = N1 the X was not in the array. 

A may be represented as: 


A [O] [l] A CnJ a [nG 

Figure 13. 


Most programming languages provide the programmer 
with a subroutine or subprogram facility. Pascal includes two 
such possibilities: the procedure and FUNCTION call. Pro¬ 
cedures are declared in two parts: the procedure heading and 
the procedure body: The heading identifies the procedure 
(assigns it a name) while the body consists of the statements 
that make up the procedure. 

The use of procedures can have a profound affect on the 
quality and clarity of a program. Procedures serve to abbrevi¬ 
ate the source code, and more importantly, they partition and 
structure the program. While partitioning may not seem to 
be important when considering a small program, when the 
program text gets large, partitioning is imperative in under¬ 
standing the operation of the algorithm. 

Proof of this technique is most dramatic in the writing of 
operating systems and compilers. Programs which used to 
require more than 5 man-years can now be completed in less 
than 1 man-year using Pascal and top-down structured pro- 
grammlhg techniques. In fact, Brinch-Hansen at UCLA, with 
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We can’t close your sale, 

but our business systems practically sell themselves 
with the aid of this comprehensive support program 



This ad and others like it, will be run in local, 
regional and national newspapers and publications 
in the coming year. And if you are one of our select 
group of DIMENSION DELTA computer systems 
marketeers, your name will be included. Then the 
sale is up to you. BUT before that, let CMC 
support you in the following ways... 

1. COMPLETE, EFRCIENT BUSINESS 
SOFTWARE, time-tested and proven in 
hundreds of on-site locations. 

2. THE BEST HARDWARE, both single 
user, floppy disk or multi user, multi task, 
hard disk systems available. 

3. MARKETING AIDS, cooperative 
newspaper and publication ads, 
product sheets, demo programs. 

4. TRAINING AIDS, a software- 
hardware-marketing school con¬ 
ducted at our location to indoctri¬ 
nate you in the DIMENSION DELTA pro¬ 
gram and limited in size. And a hardware school 
for your technical people. In depth training on 
the equipment to back up CMCs standard 
warranty program. 

5. A DIMENSION DELTA users group, with infor¬ 
mation coordinated and distributed for the 
benefit of all. 

6. LIMITED selection of DIMENSION DELTA 
dealers, so the “man next door” won’t be your 
competitor. 


7. 


8 . 


The iden¬ 
tification of being 
the authorized DIMEN¬ 
SION DELTA dealer. Customer referrals will 
return to you. 

Recommendations and assistance in providing 
leasing arrangements between you and your 
customer. 


This is just the start of our program. We are dedicated to our dealers and suggestions from you are taken 
very seriously. Give us a call and ask for the DIMENSION DELTA representative. You know CMC AAARKETING 
CORR but if you want further references, we will be glad to give you a list of our current DIMENSION DELTA 
dealers. THEY WILL GIVE YOU THE GOOD WORD. 


Dimensiorv 
DELTA 



Distributed Exclusively By: 

CMC Marketing Corp. 10611 Harwin Drive Suite 406 Houston, TX 77036 (713) 995-4960 
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INTEGRATEp BUSINESS SOFTWARE 
-NORTH STAR BASIC- 

•Inventory System : Complete inventory control 

system with transactions 
and reports. 

•Name/Address : Complete with reports and 

automatic letter generation. 

•Accounts Receivable : With customer list and general 

ledger tie-ins. 

•Accounts Payable : With vendor list and general 

ledger tie-ins. 

•Payroll : With state and federal reports 

and general ledger tie-in§. 

•General Ledger : With optional depreciation 

schedules, last year and budget 
planning. ' 

•Leasing Package : With tie-ins to general ledger 

and accounting packages. 

•Sales Management : With tie-ins to Name/Address. 

•Order Entry and Invoicing : With tie-ins to all other 

programs. 

•Bill of Materials : With reports and tie-in to 

inventory. 

All packages are $250 each with complete documentation to 

run on North Star, Helios, Thinker, Dynabyte, Cromemco or 

hard disk drives. 

TECHNOLOGY SYSTEMS 

P.O. Box 137 © Bethel, CT 06801 
(203) 748-6856 
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CALL FOR ARTICLES 

We are actively seeking articles In hardware, soft¬ 
ware and general applications of microcomputers in 
industrial, business, science, medicine and personal 
fields. 

Articles authored by individuals during leisure time 
are paid at a rate from $15.00 to $50.00 per published 
page and articles describing confipany projects carry 
author and company byline, but no payment is of¬ 
fered. Articles accepted wll) be acknowledged with a 
binder check within 30 days of receipt. 

Manuscripts should be doubfo-spaced, typewritten 
pages, one inch margins, and not less than 3V2 pages 

In length (one published page). Pages should be num¬ 
bered to Insure correct text. Phqtographs should be 
numbered and labeled on the backside with a 
description. Photos should be taken with uniform 
lighting and background. In the form of glossy black 
and white prints. Tables, listings, etc., shall be on 
separate sheets. Computer listings shall be printed 
using a new ribbon to assure darkest print copy. 
Authors shall supply a statement of their back¬ 
ground, expertise and level of accomplishment. 

The publisher assumes no responsibility for art¬ 
work, photos, models, or manuscripts. Manuscripts 
are not acknowledged or returned unless accom¬ 
panied by an addressed, stamped, return envelope. 

For article submittal or further information, con¬ 
tact respective editor, INTERFACE AGE Magazine, 
16704 Marquardt Avenue, Cerritos, CA 90701 or call 
(213)926-9544. 



one graduate student, wrote a Concurrent Pascal copnpiler 
and several operating systems \^ less than one year, in addi¬ 
tion to performing his regular teaching duties. 

The purpo^ of using a procedure is to allow you to assjgn a 
name to a compound statement (subroutine) and then invoke 
the procedure sinriply by writing the procedure nairie. In order 
to foster generality of procedures, Pascal allows “local” vari¬ 
ables to be used and declareci in the procedure. These vari¬ 
ables may only be accessed ‘within the procedure and the 
mehnpry assigned them js released for other uses upon termi- 
hation of the prqcedure. This means that the local variabfes 
are undefined at the start of every call to a procedure. 

This condition may be avoided by making the variable 
global (defined in the main jjrogram and available to any pro- 
cedurje) but should be usefl^only when absolptejy necess§iry. 
It is.entirely possible within this framework to have an object 
.X which is defined on one \e\je\ and another pbjeci with'^the 
same name defined on a lower level. In this cas‘e, the second 
object is the lo'cah variable'and the global variable X is not 
available for use. 

Procedure parameters allow information tp be passed from 
an outer level to an inner level. Formal parameters are listed 
iri the procedure heading to denote operands and are local 
variables. Objects which qre substituted for the formal para¬ 
meters are known as actual pararrieters and are specified in 
the procedure call. The type'is defined by the formal para¬ 
meters. Why all the fuss over parameters? Pascal allows ypu 
to specify the kind of substitution desired. The substitution is 
classified into three basic categories:' 

1) call by value — the parameter is evaluated and the re¬ 
sulting value is substituted for the formal parameter. 

2) call by reference — the parameter is a variable. 

3) call by name — the parameter is pgi^sed literally with no 
evaluation. This occurs only rarely. 

See Figure 14 for a detailed example of parameter substitution. 


VAR I: INTEGER; 

A; ARRAY [1. . 2] of INTEGER; 

PROCEDURE P ( b: INTEGER); 

BEGIN I ! = i -I- 1; b: = b-l-2 
END; 

BEGIN r main program *) 

A[11 : = 10; A [2] := 20; l:=1; 

P (A[n); 

END: 

Case 1: call by value 

b is a variable whose Initial value Is 10 and final value of 
A = (10, 20) 

Case 2: call by reference 

b is defined to be A[1] sq the 

staternent b:= b-»-2 pow means A[11 : = A (1) +2 

and the final value is A= (12, 20) 

Case 3: call by name 

b is defined to be ^i] so the 

statement b:= b-i-2 now m^ans A[i]:= A [i] -1-2 

with final value A = (10f,^2) ^ » 

Call by value is default, call (^y reference is specified by using 

VAR as a prefix to th^ foripal parameters) and call by name is in¬ 
dicated by using a function sTs {He prefix of a formal parameter. 

*» 

Figure 14. 


Functions are like procedures w'fo added feature that 
the result of a function is called a value. Thus, it is allowable 
to use a function call \n an expression. 

This covers the basics'of Pascal. A future chapter will 
review the overall workings of the computer.□ 

The author can be contacted qt American Microsystems, 
Inc., 3800 Homestead Road, Santa Clara, CA 95051. 
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Microcomputer BASIC Compiler 

An efficient nnicrocomputer BASIC compiler 
for 8080 and Z*80 CP/M systems supports all 
the exfer|sive, commercial features of Microsoft 
BASIC-80. The optimized, relocatable machine 
cod6 produced by the BASIC compiler is in 
Microsoft’s standard binary format. 

Compiled BASIC programs can be loaded and 
linked with subroutines generated by Microsoft’s 
FORTRAN-80 and COBOL-80 compilers, and 
MACR6-80 macro assembler. 

For details contact Microsoft, 10800 NE 8th, 
Suite 819, Bellevue, WA 98004. 

CIRCLE INQUIRY NO. 121 

“Fast Scan” Video Digitizer 

Vector Graphic’s Fast-Scan Video Digitizer 
allows quick storing of video images In computer 
memory. Simply, it converts output from a stan¬ 
dard TV camera, or any other source of compo¬ 
site video, into 8-bit grayscale digital Information. 



Data can then be transferred via software to one 
of two media: a memory-mapped high resolution 
video board for display on a video board; or main 
RAM for storage and subsequent retrieval. 

Price is $175. For details contact Vector 
Graphic Inc., 31364 Via Co||pas, Westlake 
Village, CA91361. 

CIRCLE INQUIRY NO. 126 

MAGSAM^.'^ 

Micro Applications Group has introduced a 
keyed file management system called MAGSAM 
designed for the CP/M operating system. 

MAGSAM allows CP/M anfid CBASIC users 
to create and access data records quickly and 
directly by user defined keys. Records may be 
retrieved randomly by key, sequentially by key, 
generically by key, sequentially in chronological 
order, and randomly by relative record number. 

Records may be created by randomly by key 
and sequentially by key, and updated by any of 
the retrieval methods. ‘ 

For details contact Micro Applications Group, 
7300 Caldus Ave., Van Nuys, CA 91406. 

CIRCLE INQUIRY NO. 122 

FIRES 

Fast Identification artd Routing of Engineers to 
Service (FIRES) is a fipid-tested software solution 
for companies which dispatch service personnel 
to on-site customer locations. 

Primary functions Include: Service Dispatching, 
Billing, Product Analysis, Cost Accumulation, 
Parts Requisition, Office Analysis/Reports. 

For details contact Integral Business Comput¬ 
ing Inc., 1440 W. Pacific Coast Highway, Har¬ 
bor City, CA 90-710, (213) 539-0530. 

CIRCLE INQUIRY NO. 123 


Mailing List System 

MAIL-V is the first package of Series V busi¬ 
ness software for the TRS-80 DOS system. It will 
be used with other Series V systems, such as 
WORD-V, which will get the mailing list informa¬ 
tion and produce personalized letters. 

MAIL-V includes a report writer, which allows 
you to specify the report or label formats on-line. 
One or more labels across a line can be selected. 
Fields include new zip code extensions, last refer¬ 
ence data and remark field. A selection code rang¬ 
ing from 0 to 32,000 is used to classify labels. 

TRS-80 DOS and 32K memory are required. 
Price is $59 with full documentation. For more 
information contact Micro Architect, 96 Dothan 
St., Arlington, MA 02174. 

CIRCLE INQUIRY NO. 124 

Accounting Software for Micropolis 

LEDGERPLUS - THE COMPANY BOOK¬ 
KEEPER^*^ is an iriteractive software package 
designed for Data General, Vector Graphic, Ap¬ 
ple and TRS-80 microcomputers with Micropolls 
disk drives. 

The new package consists of general ledger, 
accounts receivable, accounts payable, payroll, 
check reconciliation, inventory control, and mail¬ 
ing list applications. All of the modules may be 
used separately or in conjunction with the others. 

Operating instructions and documentation for 
LedgerPlus are written for those without com¬ 
puter experience. 

Modules for Data General and Vector Graphic 
equipment retail for $495, and $295 each for 
Apple ^nd TRS-80. For details contact Micro- 
Source,' 1425 W. 12th PI., Tempe, AZ 85281. 

CIRCLE INQUIRY NO. 125 
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HAYDEN EXPANDS 
YOUR CAPABILITIES 
AS EASY AS... 

1 

New! BASIC COMPUTER 
PROGRAMS FOR THE 
HOME (Sternberg) A 
comprehensive book of 
practical home programs. 
Each program is documented 
with a description of its 
functions and operation, 
listing of the BASIC program, 
a symbol table, sample data, 
and one or more output 
samples. # 5154 - 9 , $ 10.95 



New! Z-80 AND 8080 
ASSEMBLY LANGUAGE 
PROGRAMMING (Spracklen) 
An extensive introductory look 
at assembly language 
programming. Programming 
techniques are presented 
along with the instructions. 
Numerous diagrams and 
examples are provided, plus 
exercises with answers. 
# 5167 - 0 , $ 7.95 



New! PASCAL WITH STYLE; 
Programming Proverbs 

(Ledgard, Hueras & Nagin) A 
style guide for writing more 
accurate, error-free programs. 
Includes samples of PASCAL 
programs and a special 
chapter showing how to use 
the top-down approach. 
# 5124 - 7 , $ 6.95 


1980 HAYDEN COMPUTER 
CALENDAR — 

the first and only Computer Calendar 
being offered anywhere! 

This truly unique item includes: 
full-color original computer art 
throughout • a complete program for 
a perpetual calendar • computer 
anecdotes • only $5.95! 


Available at your local 
computer store! 

Or Write To; 

HAYDEN BOOK COMPANY, INC. 

50 Essex Street, Rochelle Park, N.J. 07662 
CIRCLE INQUIRY NO. 35 


Miniature Precision Tool Kit 


Designated the JTK-24, the kit contains more 
than 120 tools in a IO /2 x 12 ’/ 2 ” multi-pocketed 
padded zipper case. Included are miniature screw¬ 
drivers, nutdrivers, pliers, wrenches, spline and 
hex keys, needle files, precision drills, optical aids, 
soldering equipment and more. 

For details contact Jensen Tools Inc., 1230 S. 
Priest Dr., Tempe, AZ 85281, (602) 968-6231. 

CIRCLE INQUIRY NO. 128 



Each keypad has 34 data keys and a shift key 
arranged in a 5x7 matrix. Each data key gener¬ 
ates 2 distinct codes depending on the status of 
the shift key. 

Price is $118.82 in wood case; $128.82 in 
acrylic. For details contact Gimix Inc., 1337 W. 
37th PI., Chicago, IL 60609. 

CIRCLE INQUIRY NO. 127 


Remote Keypad System 

Gimix announces its new 35-button remote 
keypad system for data entry applications where a 
numeric pad isn’t enough and a full size keyboard 
would be too large or inconvenient. 



Jensen Tools Inc. has developed a new minia¬ 
ture and subminiature precision tool kit designed 
for scientists, electronic technicians and instru¬ 
ment mechanics who work primarily on intricate 
devices and fine assemblies. 



Solderless Prototype Board 

CM-600 is a unique system for solderless con¬ 
struction of circuit prototypes, useful to both engi¬ 
neers and hobbyists. The CM-600 is a neoprene 
board 4 V 2 ” (114 mm) x 6” (152 mm) with 2280 
holes on .100” (2.54 mm) centers. 


Standard components including DIPs are 
mounted by simply inserting leads into the holes. 
Interconnections are easily made using 20 or 22 
AWG (0,8 or 0,65 mm) wire jumpers. 

Price IS $6.95 each. In stock at local elec¬ 
tronics distributors or contact O.K. Machine and 
Tool Corp., 3455 Conner St., Bronx, NY 10475. 

CIRCLE INQUIRY NO. 129 


Bidirectional Printer 

The MT-80 Is a 125 characters per second, 
80- and 120-column bidirectional printer. The 
unit supports the full upper and lower case 
96-character ASCII set in three software select¬ 
able fonts (5, 10 and 15 characters per inch) oh 
original plus three copies. 



The microprocessor-controlled printer contains 
a 240 character buffer with additional data buffers 
to 4K optionally available in 1K increments. 

Price is $750. For details contact Microtek, 
Inc., 7844 Convoy Ct., San Diego, CA 92111, 
(714) 278-0633, Daniel Obed, Dir. of Mktg. 

CIRCLE INQUIRY NO. 130 

Cartridge Drive S-100 Interface 

MicroAge Wholesale has developed an Inter¬ 
face capability for the Control Data Corporation 
CMD 16/16 cartridge drive to North Star and 
Alpha Micro-based microcomputer systems. 



MicroAge Includes the drive, S-100 controller, 
software interface and disk pack in one package. 
The cartridge drive features 26 megabytes of for¬ 
matted and 32 megabytes unformatted storage. 

For more details contact MicroAge, 1425 W. 
12th PL, Tempe, AZ 85281, (602) 967-1421. 

CIRCLE INQUIRY NO. 131 / 

More Pou/er for Apple 

Mountain Hardware, Inc., has introduced its 
ROM PLUS-h board for Apple Computers. The 
new, board offers six individually addressable 
sockets for 2K ROMs or EPROMs plus scratch¬ 
pad RAM. 



Included is a 2K ROM program “Keyboard Fil- 
terTM” vvhich offers upper/lower case for the Ap¬ 
ple, multiple user-defined character sets, colored 
or inverse-colored letters, keyboard macros, im¬ 
proved cursor control, arid other improved graph¬ 
ics and editing functions. 

Price is $169. For details contact Mountain 
Hardware, Inc., 300 Harvey West Blvd., Santa 
Cruz, CA 95060, (408) 429-8600. 

CIRCLE INQUIRY NO. 132 
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Dual Trace Scope 

The Model 1479 dual-trace, delay-line scope is 
designed for applications where high-speed wave¬ 
forms must be viewed with clarity and accuracy. 

A significant feature of the new scope is an in¬ 
ternal 160nS signal delay line which allows the 



user to view informatiori appearing during the 
short rise and fall times of high-frequency wave¬ 
form^. Minimum visible delay is 12nS. 

Pricfe is $1,099. For details contact B&K- 
Precision/Dynascan Corp., 6460 W. Cortland 
St., Chicago, IL 60635, (312) 889-9087. 

CIRCLE INQUIRY NO. 133 

Bubble Memorv Design Handbook 

A ■64-page catalog presenting the features, 
descriptions, and functional characteristics of the 
7110 one-megabyte bubble memory and its sup¬ 
port chip family is now available from Intel Mag¬ 
netics, Inc. 

Included in the handbook are specifications, 
diagrams and tables for the Intel Magnetics 
7110/7112, a 1.048,576-bit magnetic bubble 
memory (MBM), the 7220 controller (BMC), 
7230 current pulse generator (VPG), 7242 dual 
formatter/sense amplifier (FSA), 7250 coil pre¬ 
driver (CPD), 7254 quad VMOS drive transis¬ 
tors, and IMB,-100 development board. 

For details contact Intel Magnetics, 3000 Oak- 
mead Village Dr., Santa Clara, CA 95051. 

CIRCLE INQUIRY NO. 135 


New Book from Sybex 

Programming the Z-80, by Rodnay Zaks, of¬ 
fers a comprehensive description of the Z-80 in¬ 
struction set and a thorough account of its internal 
operations. 


i 



It can be used as an Introductory text on pro¬ 
gramming or as a self-contained reference book. 
One chapter on data structures includes lists, 
tables, binary trees, hashing and other algorithms. 

Contact Sybex Inc., 2020 Milvia St., Berkeley, 
CA 94704, Chris Chambers, (415) 848-8233. 

CIRCLE INQUIRY NO. 134 

Hard Disk Computer System 

The System B-200 is a 10-million character 
hard disk multi-user computer system for the small 



business user. The B-200 will handle up to four 
CRTs or printers in any combination. The system 
comes complete with two CRTs. Additional CRTs 
or printers can be added by plugging them In. 

The operating system includes full system utili¬ 
ties, and extended BASIC with random access 
data files. Disk files contain diagnostics for all 
system devices. 

The system is packaged in a desk with printer 
stand. Price Is $19,995. Contact Basic Time, 
1215 E. El Segundo Blvd., El Segundo, CA 
90245, (213) 322-4435. 

CIRCLE INQUIRY NO. 136 

Plug-In Adapter for Disk Controllers 

The Separator is a plug-in adaptor for the 
TRS-80 and Southwest Technical Products’ MP- 
F mini-disk controllers which virtua|ly eliminates 
the data read errors caused when clock and data 
bits are not reliably separated during playback. 



The Separator maybe installed without making 
any changes to the host system. Merely remove 
the 1771 disk controller 1C from the host con¬ 
troller, install the 1C in the DIP socket on the 
Separator card and plug the card into the vacated 
1771 socket of the host system. 

For details contact Percom Data Co., 211 N. 
Kirby, Garland, TX 75042. 

CIRCLE INQUIRY NO. 137 


6800.64K BYTE RAM AND CONTROLLER SET 
MAKE 64K BYTE MEMORY FOR YOUR 6800 OR 
6502. THIS CHIP SET INCLUDES: 

★ 32 M5K 4116-3 16KX1.200 NSEC RAMS. 

★ 1MC3480 MEMORY CONTROLLER. 

* 1 MC3242A MEMORY ADDRESS 
MULTIPLEXER AND COUNTER. 

* DATA AND APPLICATION SHEETS. PARTS 
TESTED AND GUARANTEED. 

$325.00 PER SET 


S10Q. FULLY ASSEMBLED MDTHERBDARDS- 
' FULLY SOCKETED. INDUSTRIAL GRADE 

* 8 SLDT ASSEMBLED $149.00 

★ 19 SLOT ASSEMBLED $199.00 



64K BYTE EXPANDABLE RAM 
DYNAMIC RAM WITH ON BOARD TRANSPARENT 
REFRESH GUARANTEED TO OPERATE IN 
NORTHSTAR. CROMEMCO, VECTOR GRAPHICS. 
SOL. AND OTHER 8080 OR Z-80 BASED S100 
SYSTEMS * * 4MHZ Z-80 WITH NO WAITSTATES. 

* SELECTABLE AND DESELECTABLE IN 4K 
INCREMENTS 0N4K ADDRESS BOUNDARIES. 

* LOW POWER-8 WAHS MAXIMUM. 

* 200NSEC4116RAMS. 

* FULL DOCUMENTATION. 

t ASSEMBLED AND TESTED BOARDS ARE 
GUARANTEED FOR ONE YEAR AND 
PURCHASE PRICE IS FULLY REFUNDABLE IF 
BOARD IS RETURNED UNDAMAGED WITHIN 
14 DAYS. 



ASSEMBLED / 



TESTED 

KIT 

64KRAM. 

.$595.00 

$565.00 

48KRAM. 

.$529.00 

$499.00 

32KRAM. 

.$459.00 

$429.00 

16KRAM. 

.$389.00 

$359.00 

WITHOUT RAM CHIPS .. 

.$319.00 

$289.00 


EPROM 

2716-450NSEC.$49.00 



VISTA V-200 MINI FLOPPY SYSTEM 

* S100 DOUBLE DENSITY CONTROLLER 

* 204 KBYTE CAPACITY FLOPPY DISK 
DRIVE WITH CASE & POWER SUPPLY 

* MODIFIED CPM OPERATING SYSTEM 
WITH EXTENDED BASIC 

$695.00 

* EXTRA DRIVE. CASE & POWER SUPPLY 

$395.00 


16KX1 OYNAMIC RAM 

THE MK4116-3 IS A 16,384 BIT HIGH SPEED 
NMOS. DYNAMIC RAM. THEY ARE EQUIVALENT 
TO THE MOSTEK. TEXAS INSTRUMENTS. OR 
MOTOROLA 4116-3. 

* 200 NSEC ACCESS TIME. 375 NSEC CYCLE 
TIME. 

* 16 PIN TTL COMPATIBLE. 

* BURNED IN AND FULLY TESTED. 

* PARTS REPLACEMENT GUARANTEED FOR 
ONE YEAR. 

$9.50 EACH IN QUANTITIES OF 8_ 


MOTOROLA MEMORY AOORESS MULTIPLEXER- 
MC3242A 

THE MC 3242A IS AN ADDRESS MULTIPLEXER 
AND REFRESH COUNTER FOR 16 PIN. 16K 
QYNAMIC RAMS THAT REQUIRE A 128 CYCLE 
REFRESH 

* CONTAINS MEMORY REFRESH COUNTER. 

★ MULTIPLEXES SYSTEM 14 BIT ADDRESS TO 
THE 7 ADDRESS RNS OF THE RAMS. 

★ COMPATIBLE WITH 3480 MEMORY 
CONTROLLER. 

* PART IS GUARANTEED. 

$12.50 EACH 


MOTOROLA DYNAMIC MEMORY CONTROLLER- 
MC34B0L 

MEMORY CONTROLLER DESIGNEDTOSIMPLIFY 
CONTROL OF 16 PIN 4K OR 16K DYNAMIC RAMS. 

* GENERATES RAS/CAS AND REFRESH TIMING 
SIGNALS FOR 16K TO 64K BYTE MEMORIES. 

* GENERATES MEMORY READ/WRITE TIMING. 

* DIRECT INTERFACE WITH MOTOROLA OR 
INTEL 3242A ADDRESS MUX AND REFRESH 
COUNTER. 

* PART GUARANTEED. 

$13.95 EACH 



★ W/ SOLID FRONT PANEL $239.00 

★ W/ CUTOUTS FOR 2 MINI-FLOPPIES $239.00 

★ 30 AMP POWER SUPPLY .$119.00 


KIM/SYM/AIM-65-32K EXPANOABLE RAM 

DYNAMIC RAM WITH ON BOARDTRANSPARANT 

REFRESH THAT IS COMPATIBLE WITH KIM/ 

SYM/AIM-65 AND OTHER 6502 BASED 

MICROCOMPUTERS. 

* PLUG COMPATIBLE WITH KIM/SYM/AIM-65. 
MAY BE CONNECTEDTO PET USING ADAPTOR 
CABLE. SS44-E BUS EDGE CONNECTOR. 

* USES +5V ONLY (SUPPLIED FROM HOST 
COMPUTER BUS). 4 WATTS MAXIMUM. 

* BOARD ADDRESSABLE IN 4K BYTE BLOCKS 
WHICH CAN BE INDEPENDENTLY PLACED ON 
4K BYTE BOUNDARIES ANYWHERE IN A 64K 
BYTE ADDRESS SPACE. 

* BUS BUFFERED WITH US TTL LOAD. 

* 200NSEC4116RAMS. 

* FULL DOCUMENTATION 

* ASSEMBLED AND TESTED BOARDS ARE 
GUARANTEED FOR ONE YEAR. AND 
PURCHASE PRICE IS FULLY REFUNDABLE IF 
BOARD IS RETURNED UNDAMAGED WITHIN 
14 DAYS. 

ASSEMBLED/ 

TESTED KIT 

WITH 32K RAM.$495.00 $459.00 

WITH 16K RAM .$425.00 $389.00 

WITHOUT RAM CHIPS .$355.00 $319.00 


HARD TO GET PARTS ONLY (NO RAMS) .$180.00 

BARE BOARD AND MANUAL . $85i)0 



BETA COMPUTER DEVICES CALIF RESIDENTS PLEASE ADD 0% SALES TAX 


P.O. BOX 3465 


MASTERCHARGE & VISA ACCEPTED. PLEASE 



ORANGE, CALIFORNIA 92665 
(714) 633-7280 


Z-80 CPU • Z-80 CPU • Z-80 CPU • Z-80 CPU 

★ 2MHZ OR 4MHZ SWITCH SELECTABLE 

★ 2 SERIAL PORTS 

★ 2 PARALLEL PORTS 

★ SELECTABLE BAUD RATES 150-9600 

★ POWER ON JUMP TO ON BOARD 2708 OR 
2716 EPROM (BOARD DELIVERED WITHOUT 
EPROM 

$325.00 


TRS-80 I6K MEMORY EXPANSION KIT 
THIS KIT PROVIDES THE IC’S TO EXPAND THE 
TRS-80 MAINFRAME FROM 4K BYTES TO 16K 
BYTES OR MAY BE USED IN THE EXPANSION 
CHASSIS. THE KIT INCLUDES: 

* 8 M5K 4116-4 16K X1.200 NSEC RAMS. 

* 1 DIP PROGRAMMING SWITCH. 

* 1 SET OF EASY TO FOLLOW INSTRUCTIONS 
THAT ONLY REQUIRES A SCREWDRIVER TO 
SUCCESSFULLY COMPLETE THE 
INSTALLATION. 

$80.00 PER KIT 
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Double-Sided Diskettes 

Two new double-sided diskettes, for dual-head 
drives, are now available from the Data Recording 
Products Division of 3M. 

The 742 Diskette, compatible with single-dens¬ 
ity diskette drives, will be used on IBM 5110 and 
compatible systems. 


7430 Diskettes, for double-density applica¬ 
tions, may be obtained unformatted or in 256, 
512 and 1024 formats for IBM System 34, 
5110 and compatible systems. 743-2 Diskettes 
are available for Shugart 850 drives and other 
compatible systems. 

For details contact 3M, Dept. DR9-9, Box 
33600, St. Paul. MN 55133. 

CIRCLE INQUIRY NO. 138 


Data Sheet on 2114 Static RAMs 

A 4-page data sheet from EMM/Semi, Inc., 
covers the 2114-2 and -3 and the 2114-U in 
both standard and low power versions. 

Included are complete component parameters 
and characteristics plus sufficient descriptive and 
functional information to permit the engineer to 
order directly from the data sheet. 

For details contact EMM/Semi, Inc., 2000 W. 
14th St., Tempc, AZ 85281, F.L. Krch, Mktg. 

CIRCLE INQUIRY NO. 145 


Dual Disk Drive System 

The VDS-II Vertical Disk Subsystem Is a 
Shugart-compatible single-density, single-sided 
dual drive system which uses standard IBM- 
compatible soft sectored 8” diskettes. Capacity 
per drive is 256K bytes. 



The VDS-II Includes two Siemens 8” disk 
drives, Tarbell floppy disk interface, CP/M disk 
operating system, and Tarbell BASIC. 

Price is $1,888. For details contact Tarbell 
Electronics, 950 Dovlen PI., Suite B, Carson, 
CA 90746, (213) 538-4251 or 538-2254. 

CIRCLE INQUIRY NO. 139 

EPROM Programmer 

The Model PR77E is an EPROM Programming 
System for the DEC LSI-11 microcomputer. The 
system Includes a dual-width pc board with two 



independent channels, a utijjty software package 
on diskette intended for use under RT-11, two 
sets of EPROM-unique adaptor plugs and a 
user’s manual. 

The system will program the Intel 2704, 2708, 
2716 and 2732, the Texas Instruments 2716, 
2516 and 2532 and their equivalent EPROMs. 

For details contact Interplex, Inc., 2680 Bay- 
shore Frontage Rd., Mountain View, CA 94043. 

CIRCLE INQUIRY NO. 140 

Intelligent Graphics Tablet 

Apple Computer, Inc., announces The 
Graphics Tablet. Attaching the compact, portable 
tablet to any Apple computer gives educators, 
business people, artists and scientists the power of 
graphics. 



The tablet, once installed, is ready to use with a 
standard software package (written in BASIC) 
whenever the computer Is turned on; and it can 
be customized by the user with special symbols 
and functions. 

It features an 11x11-inch drawing surface, a 
coated mylar overlay (containing the menu of 
tablet functions), a stylus, disk-based software, 
and a printed circuit interface card which plugs in¬ 
to the Apple computer. 

Price is $795. Contact Apple Computer, Inc., 
10260 Bandley Dr., Cupertino, CA 95051. 

CIRCLE INQUIRY NO. 141 




KNOW HOW 

That's What You Need 
To Find and Implement a 
Cost Effective 
Solution 

To Your Accounting & Manufacturing/Ordcr Entry 

Needs 


We use Powerful Micros 
Programmed to manage our own accounting 

*So do our customers* 

we're 

The Computer Place 
We Know How 


The Computer Pbee 

186 Queen St. West, 

Toronto, Ontario M5V 1Z1 
Tel: 598-0262 
Telex No.: 06-22634 


1727 Barrington Street, 
Halifax, Nova Scotia B3J 2A4 
Tel: 902-422-6571 
Telex No. 01922575 
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BASF Diskettes 

A line of double-sided, single and double dens¬ 
ity 5.25” FlexyDisks® are offered in either soft or 
hard (10 and 16) sectored formats. Single-density 
capacity is 250,0o00 bytes (unformatted), while 
double-density capacity is 500,000 bytes at 48 tpi. 



BASF FlexyDisks are packaged in static-free, 
dust-free Tyvec® sleeves and are available in 
small or large quantities. EacVi box contains write- 
protect tabs and coding and filing labels. 

For details contact BASF Systems, Computer 
& Business Prod. Dept., Crosby Dr.. Bedford, 
MA 01730. 

CIRCLE INQUIRY NO. 142 

Computer Accessories 

Timberline Systems, designers of computer 
software programs for minicomputers, as well as 
providing software, hardware, training and post¬ 
installation support, has formed a Computer Ac¬ 
cessories Division. With this addition, Timberline 



can now supply all the computer room needs for 
a first-time customer. 


Accessories available include continuous forms 
paper, binding systems, data storage cabinetry, 
microfichje, computer magnetics, and more. 

For details contact Timberline, c/o Thuemmel, 
Mark & Assoc.. 1020 Corbett Bldg.. Portland, 
OR 97204. 

CIRCLE INQUIRY NO. 143 


Print Wheel Customizing 

Through a new program of print wheel modifi¬ 
cation, Daisytek, Inc., can now meet the special¬ 
ized needs of its word processing customers. The 
customization involves Installing a selected char¬ 
acter on any standard metal print wheel to in¬ 
crease its utilization. 





The Daisytek modification process, which 
employs a metal composite character versus a 

plastic character, helps ensure durability and per¬ 
formance of the modified wheel. 

For details contact Daisytek, Inc., 717 Lingco, 
Suite 216, Richardson, TX 75081. 

CIRCLE INQUIRY NO. 144 


Fast 8K EPROM from Tl 

The TMS2508-25 8K EPROM features a 
maximum access time of 250 nanoseconds and 
requires only a single 5-volt power supply. 

The TMS2508 also features automatic chip- 
select/power down, low power-dissipation and 



fully static operation. Data stored in the device 
may be erased using ultraviolet light. The TMS 
2508 can be programmed single or in blocks, se¬ 
quentially or at random. 

For details contact Texas Instruments Inc., 
MOS Memory Div., P.O. Box 1443, M/S 6955, 
(Attn; TMS2508) Houston, TX 77001. 

CIRCLE INQUIRY NO. 146 

Business Software 

P.S., Inc. General Ledger Software System is 
of flexible, modular design. Up to 10,000 
general ledger accounts can be established and 
maintained with this system. 

All forms generated, including Profit and Loss 
Statement and Balance Sheet are modular, which 
allows each user to specify the content and print¬ 
ing* order of all accounts in the general ledger. 

For details contact P.S., Inc., 619 N. Pacific 
Ave., Fargo, ND 58107, (800) 437-4774. 

CIRCLE INQUIRY NO. 149 



The BASIC Language Source Book 
Four Complete BASICs for 
Microcomputers 


Published in its entirety 

Lawrence Livermore BASIC for 
8080, considered to be the most 
important microcomputer BASIC. 


PLUS: Two additional powerful Tiny BASICs. 


Dr. Wang’s Palo Alto Tiny BASIC and NIBL: National 
Industrial BASIC Language — Tiny BASIC. 


First time 


available anywhere: 

Source Code Listing 
of Uiterwyk 4K BASIC 
for the 6800 


Additional Bonus: Complete Index of Software 
published in INTERFACE AGE. 


Yes, please send me_copies of the Best of INTERFACE 

AGE Volume 1 @ $12.95 each (Total $_) to: 

Name (print)_ 

Add ress_ 

City _State_Zip_ 

Please add $.75 for shipping and handling charges. 

□ □ - 

# _ DCheckorM.O. 

Exp. Date_Signature _ 


DECEMBER 1979 


INTERFACE AGE 131 






















MANAGE 


NATURAL LANGUAGE DATA BASE MANAGER 
FOR THE ALPHA MICRO SYSTEM 


Allows processing of files by sentences written in English, rather than by programs written in 
a computer language. For example, you may ask the computer to “List prospects whose in¬ 
terest is houses and whose price is between $60,000 and $90,000 by Zip Code as labels’’. 

Definitional capability aliows easy categorization of records into terms meaningful to the 
user. For example, telling the computer “DEF: Pasadena Residents: Mailing whose Zip Code 
is between 91101 and 91108 but not 91102’’ would allow subsequent processing using only 
the words “Pasadena Residents” to refer to that group. User defined terms are unlimited in 
form, length and number. 


Help messages are available throughout the system for user convenience. By simply entering 
a question mark, at any time, the system will respond with a message specifying the type of 
input MANAGE is expecting. Dual question marks will print the message in greater detail. 
Triple question marks will display a complete, menu driven user’s manual. 

Other special features include: user defined, unlimited length fields; access from user pro¬ 
grams via command files; passwords; background processing; and flexible output formatting. 

A new approach to memory management optimizes the mapping of data, and the ioading of 
programs, for maximum operating speed in the amount of memory available in the user’s 
system. This is done automatically, and is transparent to the user. Thus thousands of records 
can be stored, ordered, categorized and otherwise processed in a matter of seconds, rather 
than in minutes or hours. Practical applications include: 


Real Estate listings 
Quality Control Records 
Telephone directory 
Reservation system 
Mail order management 
Library cross indexing 
Appointment scheduling 
Employment agency files 

A ready-to-use disk, with complete user’s manual, is priced at $1250. A demonstration disk, 
with a maximum capacity of 90 records, is available for $100. Manual only, $5.00. Enhanced 
versions, as they become available, will be available to all users for a copying charge of 
$25.00, including revised manual. 


Mailing lists 
Market anaiysis 
inventory files 
Personnel files 
Customer listing 
Buyer’s Guide 
Budget Analysis 
Price lists 


CompuWest offers complete, turn-key systems with Video terminal, High 
speed printer, 48K memory, and a 10 Megabyte hard disk drive at prices starting at $15,750. 


CompuWest I 

BUSINESS COMPUTERS 


2049 CENTURY PARK EAST, STE 3455, LOS ANGELES, CA 90067 • PHONE (213) 557-1770 
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General Purpose Minicomputer 

Educational Data Systems announces the addi¬ 
tion of the Point 4 16-bit minicomputer to its 
growing product line. The Point 4 is so named 
because of its .4 microsecond Instruction execu¬ 
tion time. 


The Point 4 is designed to be compatible with 
IRIS and the Mighty Mux as well as with other 
software and peripherals designed for Nova-type 
minis. The system features a high-speed interpro¬ 
cessor bus that permits computer-to-computer 
communications at speeds up to two megawords 
per second. 

For more information contact Educational Data 
Systems, 1682 Langley Ave., Irvine, CA 92714, 
(714) 556-4242. 

CIRCLE INQUIRY NO. 147 



Word Processor/Business System 

The System-Z Word Processor -i- Business 
System is a fast-typing secretary, careful accoun¬ 
tant, efficient order taker, friendly gamesperson, 


The System-Z features the Z-80 processor, 
S-100 bus, CP/M DOS, a full-sized disk drive, 
32K RAM, basic printer I/O, fully encoded 
ASCII keyboard, CRT video monitor, and soft¬ 
ware from our extensive library. 

Price Is $2899 assembled and tested. Contact 
MicroDaSys, P.O. Box 36051, Los Angeles, CA 
90036, (213) 935-4555. 

CIRCLE INQUIRY NO. 148 


Assembly Language Self-Instruction 

A new Microcornputing Assembly Language 
self-instruction program from Heath is designed 
to free the computer user from dependence upon 
“canned” software. The new program is said to 
teach how to create programs for specialized tasks. 



While written to support Heath’s H8 or H89 

computers, the program Is fully applicable to any 

8080, 8085 or Z-80 based systems. 

For details contact Heath Co., Benton Harbor, 
Ml 49022. 

CIRCLE INQUIRY NO. 150 


General Ledger Update 

Structured Systems Group announces the 
enhancerhent of its General Ledger microcompu¬ 
ter accounting software package with the SCFP 
Statement of Changes in Financial Position 
Module. _ 



The module is available as an update to all 
registered owners of the SSG General Ledger, 
and is now shipped at no extra charge as part of 
the General Ledger System. 

The SCFP module automatically produces two 
statements: the Sources and Uses of Working 
Capital, and the Changes In Components of 
Working Capital. 

For details contact Structured Systems Group, 
5204 Claremont Ave., Oakland, CA 94618, 
Lance Batten. 

CIRCLE INQUIRY NO. 151 

TRS-80 Business Software 

Taranto & Associates announces a new business 
package for the TRS-80: an Invoicing System 
designed to interface directly with the Osborne & 
Associates Accounts Receivable System. 

The Invoicing System provides the ability to 
enter sales Items In the computer, picking up the 
customer name and address from the A/R system 
file, computing sales taxes, and printing the in¬ 
voice on one of two available pre-printed forms. 
Completed invoice transactions are automatically 
transferred to the Accounts Receivable system for 
accounting and full reporting functions. 

Price is $99.95. For details contact Taranto & 
Associates, P.O. Box 6073, 4136 Redwood 
Hwy., San Rafael, CA 94903, (415) 472-1415. 

CIRCLE INQUIRY NO. 152 

General Ledger System 

Data Master is a general ledger system de¬ 
signed for use with the Micropolis computer. The 
system is written In BASIC and responds to 
menu/prompts. 

The Data Master system provides the user with 
Instant trial balance as records are entered or up¬ 
dated, account number validation as journal rec¬ 
ords are entered, and automatic file open/close 
after every ten journal Input transactions to pre¬ 
vent power failure loss of more than 10 records. 
The chart of accounts is Index sequential access 
method file type. 

The Data Master system includes floppy disk, 
trial chart of accounts and an easy-to-read installa¬ 
tion/training manual. Price is $150. For details 
contact Data Master, P.O. Box 88, Hamburg, lA 
51640, (712) 382-2738. 

CIRCLE INQUIRY NO. 154 

Checkbook Balancer 

TBS Inc. has released CHECKBOOK II for the 
TRS-80. Requiring 16K or more, this program 
does everything that is necessary to keep your 
checkbook balanced and then some. The pro¬ 
gram has keyboard input that directly prints on 
screen in five columns. The program can handle 
amounts up to $1,000,000 and uses codes of up 
to four alpha or numeric characters. 

A Search and Total routine is provided and can 
search out any field but amount, and displays 
those checks on screen and totals them. The pro¬ 
gram also has a numeric sort routine. 

Price is $18.50. For more Information contact 
The Bottom Shelf, Inc., Box 49104, Atlanta, GA 
30359, (404) 939-6031. 

CIRCLE INQUIRY NO. 155 
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HOLIDAY SPECIALS 
AT 

A-VIDD 


Save $335.00 on a 48k Apple Computer 
system, disk drive, RF modulator and 506 
Apple Corps programs. 


Apple 16k system.$1195.00 

A-VIDD 48k upgrade.$ 100.00 

Apple disk drive w/controller.$ 595.00 

506-Apple Corps programs 

on diskettes. N/C 

(A $100.00 value) 

SUP-R-MOD TV RF Modulator . . . N/C 

(A $35.00 value) 

TOTAL SYSTEM PRICE.$1890.00 


• Price includes 24 hr. burn in 

• Rom & Ram test 

• One (1) year guarantee on A-VIDD memory 

NEW APPLE SOFTWARE 
NOW IN STOCK 


Programma Tiny Pascal.$49.95 

Programma Master Catalog.$29.95 

Programma Disk Magic.$24.95 

Programma ASM 65 .$69.95 

Programma Hires 

Character Generator .$19.95 

Applecations Text Editor.$60.00 

Applecations Form Letter.$29.95 

Applecations Single Disc Copy ..... $19.95 


Save 15% off software prices with the 
purchase of any Apple Computer. 

There’s never been a better time to buy an 
Apple II. The Apple 11 personal computer will 
challenge your imagination today and for 
years to come. Let the Apple II manage your 
hnances, analyze your stocks, and become 
your business partner. 

Immediate delivery. Phone and mail orders 
accepted. We ship worldwide (F.O.B. Long 
Beach). 


A-VIDD 

electronics co. 


Three blocks South of the San Diego 
Freeway In the Los Altos Center. 


2210 Bellflower 
Boulevard 
Long Beach, CA 
90815 

(213) 598-0444 
(714) 821-0870 


Mon - Thurs 
Hours: Fri 

Saturday 



8:30AM-5:30 PM 
8:30AM-9:00 PM 
10:00 AM-5:30 PM 
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MICROCOMPUTER BOOKSHELF 


AN INTRODUCTION 
TO MICROCOMPUTERS 

Volume 0 — The Beginner's Book 



by Adam Osborne 

This book introduces 
computer logic and ter¬ 
minology to the com¬ 
plete beginner in the 
field of microcom¬ 
puters. Numerous il¬ 
lustrations and photo¬ 
graphs combine with 
clear, easy-to-follow 
text to provide an ele¬ 
mentary but broad- 
based background. 

#26-8 $7.95 

Volume 1 —Basic Concepts 
by Adam Osborne 

A must for anyone in the computer field, 
this best-selling text explains hardware and 
programming concepts common to all 
microprocessors. 

#02-0 S9.50 

Volume 2 — Some Real Microprocessors 
by Adam Osborne et al. 

This unique reference provides objective 
descriptions of virtually every micro¬ 
processor on the market today. Lets you 
know what's available, how they work (or 
don’t work), and how to use them. Loose- 
leaf. Binders and yearly updates (six issues) 
sold separately. 

Vol. 2 book. 1978 ed. #15-2 $25.00 

Vol. 2 binder #16-0 $5.00 

Vol. 2 1978/79 updates #97 $25.00 

Vol. 2 1979/80 updates #94 $25.00 

Volume 3 — Some Real Support Devices 
by Jerry Kane et al. 

Same objective, in-depth coverage as 
Volume 2, but applied to support 
devices: memory, data converters, data 
communication devices, direct memory ac¬ 
cess controllers, busses, and much more. 
Loose-leaf. Binders and yearly updates (six 
issues) sold separately. 

Vol. 3 book, 1978 ed. #18-7 $15.00 

Vol. 3 binder #19-5 $ 5.00 

Vol. 3 1978/79 updates #98 $25.00 

Vol. 3 1979/80 updates #95 $25.00 


RUNNING WILD - THE NEXT 
INDUSTRIAL REVOLUTION 

by Adam Osborne 

A 24-hour work week? Bionic man? Job 
redistribution? No one should miss this 
enlightening survey of the microelectronics 
industry and forecast for the future. Photos 
and illustrations. Intended for all audiences. 

#28-4 $3.95 


D C 


C 


j 


OSBORNE SOFTWARE 

Some Common BASIC Programs 
by Lon Poole et al. 

76 short practical programs, most of which 
can be used on any microcomputer with any 
version of BASIC. Complete with listings, 
remarks, descriptions and examples. Special 
PET cassette and TRS-80 cassette versions. 


SCBP book 
SCBP PET cassette 
SCBP TRS-80 cassette 





CBASIC 

Payroll with Cost Accounting - CBASIC 
Accounts Payable/Receivable - CBASIC 
General Ledger - CBASIC 


#22-5 

#23-3 

#24-1 


ASSEMBLY LANGUAGE 
PROGRAMMING 


8080A/8085 • 6800 • ZOO 

COMING 6809 


6502 


These books explain assembly language pro¬ 
gramming, the functions of assemblers and 
assembly instructions, and basic software 
development concepts. Numerous practical 
programming examples are included for 
each. All books by Lance Leventhal. 



OSB(M»IE/McGraw-Hill 


Book/Cassette # 


Price 


Quantity 


Calif, residents add 6% sales tax. 

S.F. BART residents add 6-1/2 % sales tax. 
No tax on update subscriptions. 


Subtotal 
California residents tax 


SHIPPING (Shipping for large orders to be arranged) 

□ All foreign orders $4.00 per item for airmail 

■ No charge in the U.S. on update subscriptions. 

□ $0.45 per item 4th class in the U.S. (allow 3-4 weeks) 

□ $0.75 per item UPS in the U.S. (allow 10 days) 

Q $1.50 per item special rush shipment by air in the U.S. 
For faster shipment or credit card, phone (415) 548-2805 


Shipping 


TOTAL 



6502 ALP #27-6 $9.50 

Z80 ALP #21-7 $9.50 

6800 ALP #12-8 $9.50 

8080A/8085 ALP #10-1 $9.50 

6809 ALP (check box below to be notified of availability) 

Also: 

Z80 Programming for Logic Design #1I-X $9.50 

6800 Programming for Logic Design #05-5 $9.50 

) Programming for Logic Design #04-7 $9.50 





□ Please notify me when 6809 ALP is available. 


NAME:. 


ADDRESS;. 

CITY._ 

ZIP:_ 


. STATE;. 


.PHONE:. 




OSBORNE/McGraw-Hill, Inc. 

630 Bancroft Way. Dept. C36 
Berkeley, CA 94710 
(415) 548-2805 
TWX 910-366-7277 
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SOFTWARE SECTION 


SOFTWARE REVIEW 


ED-80: SDT’s Editor for CP/M 

-- Review by Alan R. Miller, Software Editor - 


INTRODUCTION 

The text editor is probably the most important program in 
the CP/M system library. It is needed for creation and altera¬ 
tion of source programs used by almost all of the other exe¬ 
cutable programs. These include the FORTRAN and CBASIC 
processors, the text output formatter TEX, and the 
assembler. In addition, the disk BASICs offered by Xitan, 
Microsoft, and Tarbell can operate on ASCII source files 
created by the system editor, even though these BASICs also 
incorporate their own editor. 

The format of an assembler or FORTRAN source program is 
different from that of a work file for a technical report. The 
assembler or FORTRAN file is line oriented, each line contain¬ 
ing a separate command or comment. By contrast, a report file 
is paragraph oriented. The user generates a work file which is 
converted to the desired format with a computer program. 

The Electric Pencil, reviewed in the August, 1978, 
INTERFACE AGE, is a combination editor and output for¬ 
matter. It frees the user of all concern for format during the 
creation phase. However, it is only usable with a memory- 
mapped video screen, and it is not suitable for line-oriented text. 

A two-step formatter, such as TEX, approaches the prob¬ 
lem differently. A work file is first created with the system 
editor, then TEX is used to convert the work file to a finished 
file that is in the desired format. 

Since the nature of text files is so different from FORTRAN 
or assembler source files, it is not surprising that some 
editors are better at one task than others. Therefore, it is con¬ 
venient to have several different editors available. 

THREE TEXT EDITORS 

The editor supplied with CP/M was reviewed in July, 1978. 
A second, CP/M-compatible editor, written by Microsoft, was 
reviewed in July, 1979. A third CP/M-compatible editor, of¬ 
fered by Software Development & Training, Inc., P.O. Box 
4511, Huntsville, AL 35802, is the subject of this article. 

Any of these three editors can be used to create or alter 
CP/M disk files. They are all compatible, since a file created 
by any one of them can be subsequently edited by either of 
the other two. (This is not true of some other CP/M editors 
on the market.) Each editor approaches the task a little differ¬ 
ently, and therefore, has some unique features. 

Digital ResearcK’s editor, called ED, is character oriented 
with a single character-pointer. There is both a command 
mode and a character-insert mode. A unique feature is that 
even the carriage returns and line feeds at the end of each 
line can be referenced or manipulated. Two adjacent lines 
can be concatenated by deleting the carriage-return, line¬ 
feed pair between them. Alternately, one line can be split into 
two by inserting a carriage-return, line-feed pair in the middle 
of the original line. 

This editor is useful for the creation of both line-oriented and 
paragraph-oriented text. But, exceptfor the joining or unjoin¬ 
ing of lines, the alteration of text with this editor is not easy. 

Microsoft’s ED-80 is very different. In addition to the com¬ 
mand mode, there is both a line-edit mode and a character- 
edit mode. Both a character pointer and a line pointer are 
separately rpaintained. It is very similar to the editors found 
on disk and Extended BASICs. 

This editdf' is very useful for source-program alteration. In 
the character mode, it is possible to search for a character 
then delete everything down to another character. With this 
approach, it is not necessary to know how many characters 
are to be deleted. 


SDT’s editor, called ED-80, combines some of the best 
features of both the other two editors and adds some in¬ 
teresting new features as well. There are 36 distinct com¬ 
mands with more than 50 variations. The major ones are 
given in Table 1. Numerous messages such as: 

END OF FILE:00405 and 
EDIT MODE 

keep the user informed. There is both d command and an in¬ 
sert mode, with a single line-oriented bplrlter. Small files are 
completely loaded into memory for ediiihg, while larger files 
are brought into memory a block at a time. 

A CP/M disk file is created or edited with the command: 

A>ED80 filename 

If a new file is being created, the editor will automatically 
enter the insert mode at this time and give the statement 
NEW FILE. On the other hand, if an existing file is to be 
edited, it is automatically loaded into memory and edit mode 
is invoked. The statement: 

TOP OF FILE:0 
0:f> 

is given to indicate that the line pointer is positioned at the 
top of the buffer. (There is no character pointer.) 

The usual CP/M system commands can be used for edit¬ 
ing during keyboard input. Control-P can be used to send 


Table 1. The major ED-80 commands. 

A 

append 

BU 

• make backup 

BLANK 

blank mode 

B 

pointer to bottom 

BUFF-ER 

buffer mode 

CASE 

upper-case switch 

C 

chanse line 

B 

delete line 

BUMP 

print line with control characters 

EBIT 

enter edit mode 

EXIT 

normal edit end 

F 

find strins 

FILE 

enter file mode 

GET 

set disk file 

I 

insert line 

IN 

inline editins 

INPUT 

enter input mode 

L 

locate strinS 

LST 

print lines on list device 

MB 

define macro 

ME 

execute macro 

MP 

display macro definition 

N 

move pointer n lines 

NB 

Set next disk buffer 

OMIT 

discard edit session 

P 

print lines 

PLN 

print lines with numbers 

PUT 

make disk file 

R 

replace liries 

RESTART 

combination EXIT and EBIT 

S 

put scale line under current line 

7 

move to buffer top 

TABSET 

define tab locations 

TCHAR 

define transparent character 

U 

move pointer up 

U 

window 

X 

execute macro 1 
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console output to the list device. (There is also a separate 
command, LST, that can be used to send lines directly to the 
line printer only.) 

Control-U cancels the current line. The DEL/RUB OUT 
key removes the most recently typed characters, embedding 
it in a pair of backslash characters. Control-R reprints the cor¬ 
rected version of the input line. ED-80 has an additional 
feature not available on the other two editors. Control-H 
(backspace) can be used to delete the last character typed. In 
this case, the cursor actually backs up on the video screen. If 
a tab is deleted in this way, the cursor backs up the correct 
number of spaces until it is positioned next to the previous 
character on the screen. 

THE WINDOW COMMAND 

The window command, a unique feature of the SDT 
editor, can be given any time during EDIT mode. This com¬ 
mand is invoked either by typing the letter W and a carriage 
return, or even more quickly by pressing just the at-sign, .@. 
The window command immediately fills the console video 
screen with lines of text from the edit buffer (Listing 1). The 
current line is clearly indicated with a > symbol, and will 
usually be in the middle of the screen. 
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The format of an assembler or FORTRAN source prodram 

00024 

is different from that of a work file for a technical 

00025 

report. The assembler or FORTRAN file is line oriented* 

00026 

each line containind a separate command or comment. 

00027 

By contrast* a report file is paradraph oriented. 

00028 

The user denerates a work file which is converted to 

00029 

the desired format with a computer prodram* 

00030 

*ti3 

00031 

The Electric Pencil* reviewed in the Audust 1978 issue 

20:f> 

Figure 1. The ED-80 window command. 


Each line is prefaced with a sequential line number. These 
line numbers, which are used in some of the editing com¬ 
mands, are not actually placed into the edit buffer. They are 
generated each time they are needed. Furthermore, they will 
change as lines of text are added or deleted. 

Typing a WN (for window next) and a carriage return, or just 
slash, will move the line pointer down one screen width, and 
display the next window of text lines surrounding the current 
line. The window can be moved upward (towards the begin¬ 
ning of the buffer) with a WP (window previous) command 
and a carriage return, or just a line feed. These window com¬ 
mands give the user an instant picture of the text in the vicin¬ 
ity of the current line. 

MOVING THE POINTER 

Many of the edit commands operate only on the current 
line. There are several ways to move the pointer to the 
desired line prior to giving the command. As with ED, a car¬ 
riage return moves the pointer to the next line and displays it. 
A left bracket moves the pointer backward one line. Typing 
an N and a positive or negative number, or just a number 
with a plus or minus sign in front, moves the pointer by that 
many lines forward or backward. 

The pointer is moved to a particular line by typing just the 
line number. A command of T moves the pointer to the top 
of the buffer and a command of B moves it to the bottom. 
(By comparison, the B command in the CP/M editor, ED, 
moves the pointer to the beginning of the buffer.) 


GLOBAL FIND AND LOCATE 

The F (find) and L (locate) commands are a most effective 
way to locate strings for editing. Both commands operate 
globally from the current line to the end of the buffer (or 
backwards to the beginning of the buffer if a suffix B is in¬ 
cluded): 

F SORT 

L CALL SORT 

LB . SORT 

L 

The first line containing a match with the given string is 
displayed on the console and the pointer is moved to this 
line. The L command will look for the string at any position 
in the line, and so is more frequently used than the F command. 

The F command always looks for the match to start In col¬ 
umn one. This command is useful for locating labels, 
especially those that don’t end in a colon. In the above exam¬ 
ple, the command F SORT would ignore the expression 
CALL SORT and JMP SORT since the string SORT doesn’t 
start in column one. It would, however, find the label SORT: 
since it does begin in column one. 

All occurrences of a string can be displayed with the LA 
(locate all) command. Move the pointer to the top of the buf¬ 
fer (with the T command) and give the command LA <string>. 
If the L or F command is given without a string statennent, as 
in the last example above, the string from the previous in¬ 
vocation is used. 

CHANGING THE TEXT 

Text can be altered by either of two methods. One method 
is similar to the function editor in APL. A command of IN 
<line number> is given, and the requested line is reprinted. 
The cursor is moved under the line to the desired place. An I, 
R or D is typed to signify an insert, a replacement, or a dele¬ 
tion. The text is typed and an asterisk is used for a delimiter. 

A more direct approach is to give the change command C: 

C SQRT/SORT/ 

This will change the string SQRT to SORT if it occurs in the 
current line. A string can be deleted from the current line by 
omitting the second string: 

C /LOOP:// 

While the string delimiters are shown as slashes, they can ac¬ 
tually be anything not appearing in the string itself. Thus: 

C ;3/4;l/4 

can be used to change the fraction % to !4. Also, in these ex¬ 
amples, the final delimiter is unnecessary. Thus C /LOOP:/ 
will also delete the string. 

The change command can take one or two arguments 
consisting of decimal numbers. In this form, the terminal 
slash must be given. 

C /JZ/JNZ/ 3 * 

The first argument extends the range of the search by speci¬ 
fying the number of lines to be used in searching for the string 
(three in the example above). The second optional argument 
specifies how many times the change is to be made. Either or 
both arguments can be an asterisk denoting a maximum 
number of 32,767. 

Text can be added to the end of a line with the A (for ap¬ 
pend) command, or to the beginning of the line with the AB 
command: 

A string 

AB string 

C //string/ 
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The third form uses the C command to insert text at the 
beginning of the line and is equivalent to the AB command. 

ARGUMENTS FOR OTHER COMMANDS 

Several of the other edit commands also operate only on 
the current line unless additional arguments are given. But 
these arguments are interpreted a little differently from those 
used with the C command. The arguments can be either a 
decimal number or an asterisk. 

A single argument Increases the range of the command by 
the given number of lines (as with the C command). The aster¬ 
isk refers to all the remaining lines. If there are two arguments, 
however, the interpretation Is different. The two numbers 
refer to the Inclusive line numbers. Some examples are: 

D 30 

D 128 142 

LST 1 * 

P 28 

PLINI 15 42 

The first example deletes the next 30 lines, including the cur¬ 
rent line. Warning: if you attempt to delete line 30 with a D 
30 you will instead delete 30 lines from the current pointer 
position! The second example deletes line numbers 128 
through 142. The third example will send the entire buffer to 
the list device. The fourth command will print the next 28 
lines on the console, while the last example will display lines 
15 through 42 on the console and include the line numbers. 

ELLIPSIS AND WILD CARDS 

Strings may be referenced ambiguously. In one method, three 
sequential dots replace part of the string. For example, the line: 

00038: STRT: JZ BEGIN ;NEXT TIER 
can be changed with the command 
38:f>c /J...N/CMA''I/ 
and ED-80 responds with: 

00038: STRT: CMA ;NEXT TIER 

to show the edited version. The passage JZ <tab> BEGIN 
was referenced with just the first and last characters, and the 
three dots in between. ^ 

A second method for ambiguously referring to strings is to 
use the transparent character as a wild card. The command: 

LA FILE? 

will locate all occurrences of names like FILEI, FILE2, FILE3, 
etc. The transparent character can be changed during editing 
so that a string containing a question mark can be referenced. 

CUSTOMIZING ED-80 

There are several locations in ED-80 that can be optionally 
altered to suit the user’s particular terminal. The appropriate 
portion of the assembly language listing is provided in the 
user’s manual to make the task easier. The five, single-key- 
stroke commands: 

@ window 

/ window next 

<LF> window up 

<CR> next line 

[ previous line 

are chosen so that they will be grouped in a cluster around 
the return key on the popular ADM terminal. For other ter¬ 
minals, a different set would be more useful. 

The default transparent character is initially set to a null, 
but it can be changed to a question mark. Ip any case, the 
transparent character can be redefined at the command level 
during editing. The statement: 

TCHAR! 

will change it to an exclamation point. 


The backspace key is initially d^flHed as the ASCII back¬ 
space Control-H. This can also be redefined to another 
character if necessary. 

These customizing changes are easily incorporated into 
the original COM file using DDT or SID. Then the new ver¬ 
sion can be saved with a more convenient name such as 
EDIT. If you also rename the FORTRAN compiler to COM- 
PILE.COM, and the FORTRAN linking loader to EX¬ 
ECUTE.COM, then the commands will begin to resemble 
those of large computers: 

A>EDIT SIMPSON.FOR 
A>COMPILE SIMPSON 
A>EXECUTE SIMPSON 

TABS 

The default tab character is the ASCII tab, Control-1. But 
since some terminals don’t have a specific tab key, the 
default value in ED-80 can be changed to something else. 
The user’s manual suggests that the ASCII escape key (I B 
HEX) be substituted in this case. 

The standard tab positions are located eight spaces apart, a 
format that is generally compatible with FORTRAN, BASIC 
and assembly language. But ED-80 also allows the user to 
predefine non-standard tab stops at any position. This may 
be necessary for some COBOL source programs. 

It is also useful for producing general data files where, for 
example, a name field of 20 columns is followed by an ad¬ 
dress field of 15. With the non-standard tab option, the cor¬ 
rect number of blanks is actually placed Into the edit buffer in 
place of the usual tab character. This approach effectively 
blocks records with blanks. 

THE MACRO COMMANDS 

Several commands can be combined and repeated with 
the macro commands. The simplest form is the X (for define 
and execute). It can be used to give several commands at once. 

The expression: 

X L SORT & W 

will locate the next occurrence of the string SORT and then 
display the window of the nearby lines. Furthermore, the 
operation can be repeated by just typing the X command. 
The arguments need not be entered If they are the same as 
the previous time. 

Three separate macro commands can be defined (and 
nested) with the form MD1, MD2 and MD3. The macros are 
executed with the ME1, ME2 and ME3 commands which 
may optionally be followed by a number indicating how 
many times the macro Is to be repeated. The current defini¬ 
tion of the macros can be determined with the macro print 
commands MP1, MP2 and MP3. The X command actually 
refers to the MD1, ME1, and MP1 set. 

A macro command coupled with a locate command can be 
used to find every occurrence of a string, and inspect It before 
actually making an anticipated change. Consider, for example: 

MD1 C /STRING 1/STRING2/ 

L STRING 1 

Th^ MD1 command defines the change of STRING1 to 
STRING2, and the L command locates each occurrence. If 
after viewing a line, the user decides to change STRING 1 to 
STRING2, it can be done by typing just an X (which is equi¬ 
valent, to the command ME1). An L is then typed to find the 
next occurrence of STRING 1. 

DISK LIBRARIES 

The PUT and GET commands can be used to manage 
subroutine libraries as well as to move blocks of text from 
one portion of the edit buffer to another. Common routines, 
such as those used to convert binary to ASCII HEX, and 
those used for I/O, can be kept on any disk with any file ex- 
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North Star^ and 
PASCAL Users: 

uHUllaes 

announces 

Hard disk and 8" drive interfaces to North Star 
DOS and BASIC and PASCAL. 


TIMESHARING 

for the Horizon— 

Interrupt-driven, bank switching 
timesharing software; supports 
North Star DOS and BASIC and 
PASCAL. 


Complete business systems starting at less than 
$5,000. Eight inch and hard disk drives available. 

A complete selection of business application soft¬ 
ware is available for North Star^ systems. 

Write or call for descriptive literature. 

I 

Micro Mike’s, Incorporated 

905 South Buchanan * Amarillo, Texas 79101 ★ USA 
(806) 372-3633 
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B^TES 



MICROCOMPUTER SYSTEMS 


• Microcomputer Service 

• Specialized Hardware Integration 

• Hardware and Software Designs 

• Software Development Systems to your 

Specifications 

• Business System Hardware for Resale 

• l/l/e Stock IMSAI Industrial 

Microsystems, North Star, PerSci, 

So roc, TarbeH, Vector Graphic 
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tension. These routines can subsequently be copied into the 
edit buffer with the GET command: 

GET B:INPUT.LIB 
GET CiASCBIN.ASM 

The disk file will be loaded at the current position of the line 
pointer. ED has a similar feature, except that the file exten¬ 
sion must be LIB, and the file must be located on the de¬ 
fault drive. 

Disk files can be generated with the PUT command: 

PUT A:BINASC.ASM 20 
PUT B:OUTPUT.LIB 20 40 

The first example creates a file containing the next 20 lines 
and the second example makes a file containing lines 20 to 
40. A block of the edit buffer can be relocated by first giving 
the PUT command without a filename: 

PUT, 12 
PUT , 20 40 

The first form of the PUT command relocates the next 12 
lines and the second form relocates lines 20 through 40. 
After giving the PUT command, move the pointer to the new 
locatfon and give the command GET. 

MISCELLANEOUS COMMANDS 

The insert mode is entered from the command mode by 
typing either an I or an INSERT. Everything following is then 
entered into the edit buffer. The normal return from the insert 
mode back to the command mode is accomplished with a 
command of E or EDIT. (This means, of course, that a label 
called EDIT cannot be used without a colon.) 

It's incredible that some terminals don’t have a shift lock. 
To take care of this, ED-80 has a CASE command. Typing 
the word CASE when either in the command mode or the in¬ 
sert mode will alternately turn on the upper-case mode (equi¬ 
valent to alternately pressing the usual shift-lock key). Fan¬ 
tastic, a software shift lock! 

A command of DUMP, when in command mode, will print 
the current line, but with all of the control characters identified. 
Tabs will appear as '^l characters, and even the terminal car¬ 
riage-return line-feed pair will appear at This makes it 
easy to distinguish tabs from blanks, and will show up any 
garbage that might be present. 

The SCALE command, given while in command mode, 
prints the current line with a scale line of 0123456789012 
etc., underneath. And below the unit-scale line is another 
line giving the tens locations. This command is Useful for 
counting the number of blanks and things. 

ENDING THE EDIT SESSION 

The editing session is normally terminated with the com¬ 
mand of EXIT. The editor responds with the name of the file 
that was edited (including the drive the new version will be 
saved on). This response is useful when several files have 
been created, and the current name is forgotten (especially 
with double-density diskettes). 

If the editing session is to be discarded (because, for example, 
a D 128 command was given when only line 128 was to be de¬ 
leted), a command of OMIT is given. If you’ve ever lost a long 
editing session because the power went out, you probably now 
make frequent backup copies during the session. This is easily 
done with ED-80 by using the RESTART command. It effec¬ 
tively performs an EXIT and then an EDIT command pair. 

SUMMARY 

This review was not intended to be an operator’s manual, but 
rather just a discussion on some of the interesting features of 
ED-80. Yet there are so many interesting things, that the review 
just kept growing. ED-80 was used almost exclusively for the 
wHting and editing of the work file for this present article.□ 


138 INTERFACE ACE 


DECEMBER 1979 












































NOW IN STOCK! 


Compucolor II 


• 8 Cola Video Display 

• 8080A Processa 

• 72-101-117 Key Keyboards" 

• Mini Disk Drive Builtin 

• 16K Bytes ROM Memory / 

• Disk Basic Lansuase 

• ProsrammedSof-Disk Albums 

Model 3 — 8K User RAM ... $1595.00 
Model 4 — 16K User RAM .. $1895.00 
Model 5 —32K User RAM .. $2195.00 

Compucruise 

Automobile Trip Computer 


Cruise Control 
Battery Voltase 
Time, E.T, Lap Timer, Alarm 
Time, Distance, Fuel to Arrival 
Time, Distance, Fuel to Empty 
Time, Distance and Fuel on Trip 
Current a AveraseMPG,GPH 
Fuel Used, Distance since Fillup 
Current and Averase Vehicle Speed 
Inside, Outside a Coolant Temperature 

*> Enslish or Metric Display 

Model 44.$199.95 

Model 41 (No Cruise Control). .$159.95 

Texas Instruments 

DOTA^trix 150 CPS Printer 

Model 810 Basic RO.$1695.00 

Model 820 Basic KSR.$1995.00 


Desktop Mainframe 




• 12 a 22-Sia Motherboard- 

• Constant Voltase Power Supply 

• Terminated & Shielded Motherboard> 

was ndw 

12Slot—MCS112 ..$550.00 $450.00 
22Slot —MCS122 ..$650.00 $525.00 


Hazeltine 




Model 1400 — 2 yr. warranty . $795.00 
Model 1420 — 2 yr. warranty . $995.00 
Model 1500— $1095.00 

Model 1510— $1295.00 

Model 1520— $1495.00 


Centronics 



Model 779-1 — 60CPS Basic .$995.00 
Model 779-2 — 60CPS 

W/Tractors .$1060.00 

AAodel 702-1 — 120CPS 

Loaded W/Options.$1995.00 

Atodel 702-2-120CPS Basic. .$1895.00 

Model 730-1 — Parallel .$995.00 

Model 730-3 — Serial .$1045.00 


Comprint 



[•1 

% 

Model 912-P — 225 CPS Printer.^* 
Parallel Output 

80 Col Width.^$660.00A 

Model 912-S — 225 CPS Printer 

Serial RS232 Output .$699.00 

ModeL912-P/TRS80 — 

Parallel Output Adapted 

For TRS-80 Corhputer.$690.00 


Mini Disk 
Mainfram 



• Mounts Up to 3 Mini Drives 

• 12 Slot Terminated & Shielded Motherboard 

• eVT Power Supply ' 

12 Slot Desk Mount — 

TF12 . $625.00 $450.00 

12 Slot Rack Mount— 

RF12 .$725.00 $525.00 

Shugart 
Disk Drives 

5" Mini Drive in Cabinet.$395.00 

8" Standard Drive No Cabinet. .$695.00 


l&WCOHMUHICATHINCHITHIS 

10611 HARWIN, SUITE 406, HOUSTON, TEXAS 77036 TEL 713-995-4965 



WRITE FOR OUR FREE CATALOG 


ViSA* 

Cash, Checks, Money Orders a Master Charse a VISA Credit Cards. Allow 3 \A«eks for personal checks to clear. 

W 

• 

Texas Residents add 6% State Sales Tax. 
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By Woody Pope 


If you are a TRS-80 Level II user, you may have seen the 
list of graphic codes in your Level II manual (page C/2). All 
the manual gives you is the codes (129-191) and a short 
routine to print them all for you. When you run this routine, 
however, you find they are all run together and you cannot 
separate them easily. 

This article describes a formula for figuring out any one of 
the cells you want to print without trying to remember their 
codes or picking them out of the routine. A complete listing 
of all the cells is printed here. 


0 

1 

2 

3 

4 

5 


Formula to turn on any or all six pixels: 

N = 2® + 2' + 2* + 2^ + 2^ + 4* + 128 


Figure 1. Basic Graphic Cell 


Referring to Figure 1, notice that the cell is made up of six 
pixels numbered as shown 0-5. These numbers represent 
the powers of the base 2 that each pixel has as its address. 


I NO FRILLS! NO GIMMICKS! JUST GREAT 

DISCOUNTS 

MAIL ORDER ONLY 


HAZELTINE 


DIGITAL SYSTEMS 


1400 

S679.00 

Computer 

$4345.00 

1500 . 

995.00 

Double Density 


Mod 1. 

1495.00 

Dual Drive. 

2433.00 

CENTRONICS 

954.00 

IMSAI 


779-1 

VDP 80/1000 . 

$5895.00 

779-2 . 

995.00 

VDP44 . 

4195.00 

700-2 

1350.00 

16K Memory assem. 

399.00 

761 KSR tractor . 

1595.00 

PCS 80/15. 

679.00 

703 tractor. 

2195.00 

Microprinter 

395.00 

15% off on all other Imsai oroducts 

NORTHSTAR 


DEC 


Horizon 1 assembled 

1629.00 

LA 34 . , 

1149.00 

kit. 

1339.00 

CROMEMCO 


Horizon II assembled, 
kit : . 

1999.00 

1599.00 

System III $1000 off 

4990.00 

Disk System. 

589.00 

10% off on all other 

Cromemco products 

TELETYPE 


TEXAS INSTRUMENTS 

Mod 43. 

995 00 

810 Printer 

1595.00 


Most items in stock for immediate delivery. Factory-fresh, sealed cartons 

DATA DISCOUNT CENTER P.O. Box 100 

135-53 Northern Blvd.. Flushing, New York 11354, 212/465-6609 
N.Y.S. residents add appropriate Sales Tax. Shipping FOB N.Y. 
BankAmericard. Master Charge add 3%. COD orders require 25% deposit. 
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For example (see Figure 2), to turn on a cell with pixels 1,2 
and 5 on, the graphics code is 2^ +22 + 2^-f 128 or 166. All 
you need to do is call the graphics code 166 in the program 
and. that cell will be printed. 

There are two ways to use this in a program using Level II 
BASIC. First, using the PRINT @ CHRf( ) statement. For 
instance, you may want to print the cell in the example of 
qgure 2 near the center of the screen. Get out your Video 


N = 2^ + 2^ + 2* + 128 
N = 2 +4 +32 +128 
N = 166 (graphics code) 
Figure 2. Turning on pixels 1, 2, 5. 


)isplay Worksheet, found in either Level I or Level II 
manual, and locate an address near the center, say 542. 
Now simply make the statement say something like: 

10 PRINT @ 542, CHR$(166) 

and zappo. . .the cell is printed. 

Second, you can use POKE statements. Referring again to 
the Video Worksheet, renumber all the addresses normally 
used when using PRINT @ (0-1023) with new addresses 
starting at 15360 and ending at 16383. These numbers are 
actual memory locations in RAM and correspond to 0 -1023 
addresses on the Video Worksheet. Now write: 

10 POKE 15902, 166 

and set the same thing as before. The address 15902 is ob¬ 
tained by adding 542 to 15360. 

Figure 3 is the complete list of all 64 graphic cell types in a 
usable complementary pair table form. Using this table, 
let’s make a robot’s head on the screen. 

10 CLS 

20 FOR X = 286 TO 295 
30 PRINT @ X, CHR$ (191): NEXT X 
40 FOR X - 349 TO 360 
50 PRINT @X, CHR$ (191): NEXT X 
60 FORX = 414 TO 423 
70 PRINT @ X, CHR$ (191): NEXT X 
80 PRINT @ 352, CHR$ (176): 

90 PRINT @353, CHR$ (176): 

100 PRINT @ 356, CHR$ (176): 

no PRINT @357, CHR$ (176): 

120 FORX = 417 TO 420 

130 PRINT @ X, CHR$ (179): NEXT X 

140 GOTO 140 

Lines 20 through 70 white in the head’s outline. Lines 80 
through 110 draw the two eyes, and lines 120 through 130 
draw the mouth. Line 140 allows the program to loop so no 
“READY” will be printed on your picture. To break out of 
the loop, hit “BREAK” key. The trailing semicolons in lines 
80 through 110 keep the printing of the eyes from wiping 
out the bottom of the jaw. 

With a bit of imagination and the foregoing methods, you 
can do some very good graphics on your TRS-80.□ 
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Figure 3. Graphic Ceiis Grouped in Complementary Pairs 
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Subscribe to the 
magazine full of 
facts, software and 
challenges — 


Free Software 

Lots of it! Programs 
for all major personal 
computers 
Languages 

A forum for the creation 
of new computer 
languages 

Games and Challenges 
Simulations • Puzzles • 
Teasers • Cryptarithms 
Fantasy & Science Fiction 
Futuristic Scenarios • 
Fantasy Games 
Tutorials 

Ongoing tutorials on the 
Atari, Tl computers 

Send no money. We will bill 
you later. Unconditional 
Guarantee: If you ever wish 
to discontinue your sub¬ 
scription for any reason, 
we'll send you a full refund 
for all remaining issues. 


Please start my one-year 
subscription (six issues) to 
Recreational Computing 
today. Published bimonthly, 
$10/year. Canada $17 (sent 
first class). 


Name 


Address 


City 


State 


Zip 


Send this form or a facsimile to: 
People's Computer Company 
1263 El Camino Real, Box E 
Menlo Park, California 94025 

Offer good in US only 

Expires 6/30/80 F9 


MICRO-MARKET 


Check our prices — will not be undersold! 


DISCOUNTS! 

POLY-8813 1 drive-No monitor $2850 

POLY-88 System 2 $575 

IMSAI1-8080 22 Slot $650 

IMSAI V10 Basic/C Kits $150/$260 

NORTH STAR First Disc System Kit $500 

POLY 88/8813 Software $2.50/Program 


AAAA Computer How’s 
1477 Barrington, Suite 17 
W. Los Angeles, CA 90025 (213) 477-8478 


Since 1957 we've been designing systems and 
writing software for business, industry and govern¬ 
ment. Now we have some exciting new products for 
the serious microcomputer user — those using a 
CP/M (TM Digital Research) type operating system, 
video terminals and line printers. The best way to 
find out what we’re doing is to subscribe to our 
Newsletter, just $5/year by first class mail. The 
Newsletter also discusses backups, diagnostics, etc. 

THE SYSTEMS SHOPPE 

Highway 150, (PO Box 227), Greenwood, MO 64034 
816/537-7927 


4 «««« ♦ »»»» ♦ 

V UCSD^” PASCAL v 

V , V 

V + V 

^ TEXAS INSTRUMENTS 

V - V 

V AN EXCITING ENVIRONMENT V 

♦ ^ ♦ 

A •Complete Operating System $750 A 

A TICOM Systems, Inc. A 
^ 10100 Santa Monica Blvd., #862 ^ 
A Los Angeles, CA 90067 A 
^ (213) 552-5328 ^ 

♦ «««« ♦ »»»» ♦ 


FORM LETTER & MAILING LIST 
SOFTWARE FOR CP/M - BASIC 

Writes form letters to entries in mailing lists, inserts 
addressee’s name in body of letter. Mailing labels 
can be printed anytime, with or without letter. 
Source code supplied on 8” SD disk or listing. 
$49.95. Visa/MC. Manual $4, ref. w/order. 
SOUTHERN DIGITAL SYSTEMS, INC. 

Suite 806-A Vernon Park Mall. Kinston. NC 28501 
(919) 527-4691 


SAVE MORE THAN 20%! 

NORTH STAR - INTERTUBE 
THINKER TOYS - MICROTEK 


The smartest computers at the smartest price 


LIST 

ONLY 

HORIZON-1-32K-D kit 

$1,999 

$1585 

H0RI20N-2-32K-D kit 

2399 

1905 

Assembled & tested 

2765 

2195 

HORIZON-2-32K kit QUAD 

2799 

2225 

Assembled & tested 

3215 

2555 

Pascal for North Star on Disk 


49 

Powerful North Star BASIC 


FREE 

Thinker Toys DISCUS 2/D, A&T 

1149 

949 

INTERTUBE II Smart Terminal 

995 

780 


MARYELLEN Word Processor Your Best Buy 38 
MICROTEK Printer 750 675 

PDS $95 Anadex Printer 995 875 

Compiler for Horizon Secret Superfast Code 95 
VERBATIM the best Diskettes Box of 10 29 

Which Computers are best/ BKUCHURE. . . .FREE 

AMERICAN SQUARE COMPUTERS 

KivettDr Jamestown. NC 27282 919-883-1105 


1/9TH PAGE ADS 
ADVERTISING THAT 
PAYS FOR ITSELF 

If you haven’t tried INTERFACE AGE's )4th page 
advertising, you’re missing out on a valuable sell¬ 
ing tool for your products. Examine these unique 
advantages that only INTERFACE AGE provides: 

AMERICAN NEWSSTAND DISTRIBUTION 

The December 1979 magazine will mark the 
third issue of INTERFACE AGE appearing on the 
nation’s newsstands. Since the introduction of 
INTERFACE AGE on the' newsstands the reader 
response has been overwhelming. Now is the 
time to reach this new buying audience which 
continues to remain unduplicated in any other 
microcomputer publication. 

EUROPEAN NEWSSTAND DISTRIBUTION 

The January INTERFACE AGE will be the 
premiere issue on the newsstands in Germany 
and Austria. If you’re looking to increase your in¬ 
ternational sales, cash in on this lucrative over¬ 
seas market with your %th page advertising. 

COST SAVINGS 

At $200.00 per insertion, ’^th page advertising 
continues to provide^you with the lowest cost per 
thousand in the microcomputer industry. Think 
about it. Where else will you be able to reach 
such an audience at only $2.00 per thousand? 
Reserve your space early to insure the best posi- 
tioning for your %th page ad. 


ACCOUNTS RECEIVABLETRS-80 

Up to 335 accounts / 2 drives will run on 1 
drive. Does all inc. statements, reports. Post¬ 
ing journals too. $59.95 

JACK G. HATFIELD 
2895 Bedford Avenue 
Placervlle, CA 95667 


TRS-80 COMPUTING 

non-profit newsletter 
$15 (U.S.)/12 issues payable 

Computer Information Exch., Inc. 
Box 158 

San Luis Rey, CA 92068 


TRS-80 Quality Software. Be selective! 

DOS; $49 DATA base/report generator 32K. $59 AC¬ 
COUNT receivable 32K. $39 INVentory key random 
access. $39 disk word processor. $35 MAIL sorts 
labels & reports. 

LEVEL I or LEVEL II: cassette inventory, data base, 
16K, $20 each. Stock security, check balance 4K, $10 
each or $15 for both. 

MICRO ARCHITECT 
96 Dothan Street, Arlington, MA 02174 


CP/M AND NORTH STAR USERS 

Good Software Does Not Have to Be Expensive 

MARYELLN 

WORD PROCESSOR (REL 6.0) 

She is 8080 assembly language fast, has 36 
powerful commands, is easy to use, and she can 
perform for you for only $44!!! Write for details 

G. YOUNG, INC. 

(Formerly; Surf Computer Services) 

P.O. Box 3218 Dept.-C, No. Hollywood, CA 91609 
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MICRO-MARKET ADS 
SELL 

YOUR PRODUCTS 

A new format has been estab¬ 
lished for the Micro-Market sec¬ 
tion. All ads are now 2 inches 
wide by 3 inches deep. Price is 
$200. Submit ads with check or 
money order to: 

INTERFACE AGE Magazine 
Micro-Market Ads 
P.O. Box 1234 
Cerritos, CA 90701 



10%, 15% and more on Computers. 
PAN AMERICAN ELECTRONICS, INC., A 


Ra4Mi1ia«l{ 

AUTHOF?IZED SALES CENTER 

1117 CONWAY MISSION, TX 78572 

EAST 212/283-0534 
WEST 213/564-5463 
NORTH CENTRAL 312/666-6098 
SOUTH CENTRAL 512/581-2765 
(main telephone number) 




SPRINT 68 
MICROCOMPUTER 
CONTROL COMPUTER 


DEVELOPMENT SYSTEM 

6800 MPU, serial 1/0. 48K RAM. dual 8" 
drives, WIZRD multitasking DOS, 

Editor, Assembler, 12K BASIC all for 
$3995. 

SOFTWARE OPTIONS 

C compiler, PL/W compiler, PASCAL 

HARDWARE OPTIONS 

EROM Programmer, analog 1/0, parallel 
1/0, 488 GPIB 


WIKTEi: 


Corp 


1801 South Street 
Lafayette, IN 47904 
Phone: (317) 742-8428 


Available now... 

JOB COSTING SOFTWARE 
(or the 

NORTH STAR COMPUTER 

Now you can have updated reports to track con¬ 
struction costs, project management cost, etc., as 
well as bidding. Can be updated as desired — daily, 
weekly, monthly. Reports reflect current job-to-date 
and year-to-date cost for labor and material. Master 
files are job cost codes, transactions, vendor cost 
code summary by job. Up to 99 cost codes with 99 
subdivisions for each job. Reports can be viewed on 
CRT or printed. Very easy to run menu prompts user 
through processing. Many other features. 21 pro¬ 
grams in North Star BASIC including sorts. System 
runs on North Star with 48K, CRT, printer, 2 disk 
drives (double density), 10-digit precision. (Ask 
about modification for other BASICS and computers). 

Job costing programs on diskeite, sample data files 
on diskette, and documentation.$500.00 

(We accept VISA and Master Charge) Dealer in¬ 
quiries invited. Other software available: General 
Ledger - Payroll - Veterinarian 

THE COMPUTER PLACE, l[\C. 

A Micro Computer Retail Store 
2718 Colonial Ave., S.W. - Roanoke, VA 24015 

(703) 982-3661 


CAT-100 GETS 



Complete on two S-100 boards, 
CAT- too is the original 16-color 
imaging system with high 
resolution video frame grabber. 


FREE CATALOG 
request yours today 


Stock. 

72 HR. SHIPMENT 


Video out: 4-bit 0/A 
16 levels or 16 colors 

3 RGB color outputs jy 
Phototrigger 


Video input; lull speed Expandable 32K-byle 
real-lime 4-bil A/D j^iage memory 



Radio /haeUoL., 

COMPUTER CENTER 



mum ^flMflGEiriEMT 
SYSTEMS 


Up To 15% Discount 
on 


TRS-80's 


WE HAVE THE HIGHLY 
RELIABLE LOBODISK DRIVE 
INSTOCK! 


MINI MALL-DOWNTOWN SHOPPING CENTER 
CAIRO, GEORGIA31728 
912-377-7120 


CASSETTE 

DUPLICATION 


TRS-80 (I & II), PET, APPLE. KIM, ATARI 

Quality software duplication is more 
than copying cassettes. Microsette du¬ 
plication uses a proprietary high speed 
duplicator designed specifically for 
computer program duplication. The fin¬ 
ished products are of consistent quality, 
guaranteed to load. Minimum order is 
100 with discounts for higher quanti¬ 
ties. Call (408) 735-8832 for details. 
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MICROSETTE CO. 
777 Palomar Avenue 
Sunnyvale, CA 94086 


n • 


KEYCAPS 

ENGRAVED 

for 

Cherry and 
Keytronic keyboards 

24 Hour Service 

ARKAY ENGRAVERS., INC. 

2073 Newbridge Road 
Bellmore, New York 11710 

[516] 781-9859 


c -10 SHORT 50 FT. 
CASSETTES 



Qty. Price 
1 $ 1.00 
10 $0.75 
50 $0.65 


Premium tape and cassettes acclaimed 
by thousands of repeat order microcom¬ 
puter users. Price includes labels, cas¬ 
sette box and shipping in U.S.A. VISA 
and Nf/C orders accepted. California 
residents add sales tax. Phone (408) 
735-8832. 


MICROSETTE CO. 
777 P^lomai Avenue 
Sunnyvale, CA 94086 
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MICRQDEX 


ADVERTISER INDEX 


inquiry 

Number Page 

MANUFACTURERS 

1,2 ACS .Service.85. 84 

3 Affordable Microcompuler Systems.22 

5 Apple Computer.IBC 

6 Applied Economic Analysis.40 

7 Arkansas Systems Inc,.50 

8 Atari. 3 

9 Biotech Electronics.17 

10 The Bottom Shelf Inc.55 

11 Business Applications Software.63 

12 CAP Electroncis.87 

13 Centronics Data Computer Corp.35 

* CHIP Magazine.65 

^ 23 Clark Systems Corp.34 

14 Comprint.44. 45 

43 Compucolor Corp.11 

15 ComputerLand Corp.21 

16 The Computer Place.130 

17 Cromemdoinc.1 

* Cybernetics Inc.8 

18 D-C Ele<ltronic Development Co.43 

* Data Dynamics Technology.108.109 

* DDT Best of INTERFACE AGE.131 

19 data master.42 

20 Data South Computer Corp.54 

21.22 dilithium Press.122,123 

24 Electronic Control Technology.38 

25 Electronic Specialists. Inc.40 

26 Esmark Inc.24 

27 Excell Company.30 

28 Exidy Inc. 32-33 

29 Fidelity Electronics. Ltd.53 

30 FMG Corporation.31 

31 GR Electronics Ltd.46 

32 Gimix. Inc.10 

33 Godbout Electronics.36 

34 Graham Dorian Software Systems Inc.BC 

35 Hayden Book Company. Inc.128 

36.37 Heath Company.15. 56-57 

39 Heuristics Inc.91 

41 Industrial Micro Systems .51 

42 Integrand.37 

44 Intelligent Systems Corp.69 

* INTERFACE ACE Subscriptions.77 

Plus insert between pages 16 & 17 

* INTERFACE AGE Back Issues.28 

46 InterSystems Inc.29 

* Lifeboat Associates.26.93 

47 Lobo Drives.27 

48 Magnetic Information Systems. Inc.50 

49 Charles Mann & Associates .48 

50 Meca.81 

51 Micah.58 

52 Micro-Ap.99 

53 Micro Applications Group .77 

* Micropolis. 96-97 

54 Microsoft Computer Products.25 

55 Mictorek Inc.16 

56 Midwest Microtech, Inc.42 

57 Mountain Hardware Inc.4 

58 MPI . .113 

59 NRI Schools.119 

60 Novation Inc..'.23 

61 Oberholtzer Computer Engineering.41 

63 Osbomc/McCraw-Hill, Inc.134 

* John D. Owen Associates Inc.38 

38,64 Payne, Jackson & Associates.67 

65 Personal Software.5 

66 Practical Applications.82 

67 P.S. Inc.20 

68 Racet Computes.115 

69 Radio Shack.59 

* Recreational Computing.142 

71 RLM Associates.18 

* Shugart .12-13 

109 Software Development & Training, Inc.39 

72 The Software Store.47 

73 Structured Analysis Systems (SP80).120 

74 Structured Systems Group Inc.61 

75 The Swingline Co.54 

76 SWTPC.IFC 

77 Sybex.83 

78 Taranto & Associates.52 

79 Tarbell Electronics.46 

62 Technology Systems.126 

* TIS,.48 

81 Thinker Toys.6.7 

82 T ransNet Corp...30 

84 Technical Systems Consultants. Inc.95 

85 United Computer Services.37 

86 Vector Graphic. Inc.49 

87 Verbatim Corp...9 

COMPUTER STORES/SURPLUS STORES 

88 Affordable Computers.120 

108 Apparat, Inc. Ill 

89 A-Vidd Electronics Co.133 

90 Beta Computer Devices.129 

91 Bits N Bytes. Fullerton. CA..138 

92 CMC Marketing Corp. 125 

94 Computer Components of Orange County, CA .19 

110 Computer Forum. ,124 

95 Computer Systems Design. Inc.124 

96 CompuWest.132 

97 Data Discount Center.140 

98 Futra Company.127 

99 Marketline System. Inc.82 

100 Micro Computer Technology.Ill 

101 MicroMail .118 

102 Micro Mike’s. Inc.138 

103 MicroSource .71 

1 oa, 1 05 MiniMicroMor*, Inc.1 04-1 05 

106 Quest Electronics. 116 

107 Radio Hut. 121 

93 T & W Communication Centers..139 


’Manufacturer requests factory-direct inquiry. 


FINDISK-II Automatically extract file names 
from disks, print disk directory labels, indexed 
master list of all your disk files. DOS 2.2, 3.0 or 
NEWDOS, $20. R|A-II Real Estate Investment 
Analysis, business or home ownership. Input: 
costs, loan, tax data. Output: before/after tax 
cash flows, rates of return, depreciation, profit/ 
gain of sale for any time series, $30. 32K 
TRS-80 tape or disk (one drive — order tape) 
VISA/MC. DOCUMAN SOFTWARE, Box 
387-C, Kalamazoo, Ml 49005, (616) 344-0805. 

NORTH STAR COMPUTERS READY 
REFERENCE CARDS. Contains Basic Com¬ 
mands, DOS Commands, Basic Entry Points, 
Hard Disk Errors, Commpn Memset, DOS File 
& Data Types, and much more. Send One Dollar 
+ .25C postage & handling. COMPLETE BUSI¬ 
NESS SERVICES CORPORATION, 70 West 
Center. Logan, UT 84321, (801) 752-5713. 


MUST SELL IMMEDIATELY - Going out of 
business, IBM Selecterm MDC mod 9710, 3 
months old. No reasonable offer refused. Call or 
write: Taylor Dist. Co., 7530 E. Kenyon Ave., 
Denver, CO 80237, (303) 779-1632. 

TRS-80 ASSEMBLERdisk input-output pro¬ 
grams. Available for random or sequential files 
and blocked or spanned records. More efficient 
usage of memory and machine capability, espe¬ 
cially In a business-oriented program. $1 each. 
Specify amount of RAM. Gerald Barker. Dept, of 
Computer Science, Okla. State University, Still¬ 
water, OK 74074. 

TRS-80 DATA BASE/report generator. 32K 
& DOS. No user programming. Define file para¬ 
meters & report format on-lne. Report features: 
field select, filter, sort arlth, summary. $49. Tony 
Pow, 96 Dothan St., Arlington, MA 02174. 

TRS-80 CPU with 16K RAM, CRT, tape re¬ 
corder, all for $750. TRS-80 expansion interface 
with 32K RAM, $450. Two Radio Shack disk 
drives, $450 each with cable. Bruce Taylor, 118 
So. Mill St., Pryor, OK 74361. 

TRS-80 GAME. Alien Invasion for 16K L2. 
Save Earth from certain doom at the hands of the 
terrible Archons. Real time action, animated 
graphics. AM radio and auxiliary plus sound ef¬ 
fects with ext. speaker. $12.95 for cassette. Roy 
Niederhoffer, 320 Melbourne Rd., Great Neck, 
NY 11021. 

TRS-80 PERSONAL ESTATE planning pro 
gram. Requires Level il and 16K. $19.95 for 
cassette and documentation. Larry H. Buss, 101 
So. U St., Apt. 1, Lompoc, CA 93436. Add $4 
for source listing. 

MITS DISK DRIVE with BASIC & FORTRAN, 
$800. MITS Okidata 110 printer with controller, 
$800. SSM PROM with MITS DBL & MBL, 
$80. All boards fi^lly socketed and factory check¬ 
ed out. Make offer. K.R. Roberts, 10560 Main 
St., Suite 515, Fairfax, VA, (703) 378-7266, 
591-6008, 591-0277. r 


MITS Altair 8800A. includes 32K RAM, ACT, 
2SIO, CPU, ADM-3A, manuals, ext. BASIC on 

cassette, etc. 5 months old. No troubleshooflng, 
$1700 plus free tape recorder. First cashier’s 
check or M.O. to M. Wedgle, 5228 S. Fox, 
#311, Littleton, CO 80120. 


GODBOUT ECONORAM II boards (static 
8K, 450 nsec, S-100 bus) plus 4 spare 2102 
memory ICs, $9p each or nearest offer. Ron 
Subler, 25 First Parish Rd., Scituate, MA 02066. 

S&D SALES 4K RAM, $50. Vector Graphic 
PROM/RAM, $75. Ten 1702A PROMs, $35. 
Fred Manthey, Box 619, Mullan, ID 8384§. 

ALPHA MICRO COMPUTER, includes AM 
100, TEI cabinet & power supply, 64KB RAM, 
10MB CDC Hawk disk drive, AMOS operating 
system, business software. Chester Hayes, 62 S. 
Franklin St., Wilkes-Barre, PA 18773. 

TEXAS INSTRUMENTS TI-59 card pro 
grammabl6 calculator with PC-100A printer. 
Aviation library, extra cards, programs and PPX 
materials. Almost new. Sent UPS. $287. Dave 
Balmer, Box 325, Union Lake, Ml 48085. 

IMSAI 8080 with 22-slot motherboard, Imsal 
MIO board, 8K Seals board, 16K Godbout 
board, active terminator board, extender/logic 
probe board, Polly VDM board, SDS 16K 
EPROM board. First certified check for $900 
takes it. Software included. David Rosenblatt, 
P.O. Box 2600, Tampa, FL 33601. 

SIKES RS-232 Comm-Stor with dual drives 
and most options. Perfect condition, $2500. 
Fred Bellomy, P.O. Box 2400, Santa Barbara, 
CA 93120, (805) 965-5555. 

DIGITAL DEVELOPMENT CORPORA¬ 
TION Model 12750 fixed head disk. 196 
Kbytes, 8.5 msec high speed access. Helium 
pressurized system with 16 external track protect 
switches. Full documentation. $500 plus ship¬ 
ping. J. Zeglinski, 32 Aldgate Ave., Toronto, On¬ 
tario, Canada M8Y 3L6. 

WANTED TO purchase: two random beam 
CRT displays for use as vectored graphic 
displays. Must measure 12” or larger. Will pay 
top dollar for qpi^lity equipment. Send description 
and price to Edward Rees, 8835 S. Oak Park 
Dr., Apt. 20, Oak Creek, Wl 53154. 

WANTED: JOLT computer and Martin 
Research 8008-based computer. Can also use an 
Intel SIM-8 board. J. Titus, P.O. Box 242, 
Blacksburg, VA 24060, (703) 951-9030. ' 

WANTED: CONTROL Data Corp. model 
5A5/5A6 computer terminal, schematics and 
operatinos manual, or logic diagrams for 423 
type logic rack. John Renwick, 1701 N. Fen- 
more, Camarillo, CA 93010. 

WANTED: BACK issues of Interface Age, 
Byte, Kilobaud, Popularr Electronics, Popular 
Mechanics, Radio Electronics and Scientific 
American in good condition. Have a few 
duplicates of above to sell or swap. Send details of 
holdings and price to Michael Carter, 62B Escon¬ 
dido Village, Stanford, CA 94305. 


MICRODEX is a new classified advertising 
section available to readers wishing to buy, 
sell or trade hardware and software. Price is 
$1 per word, 25 word minimum. First two 
u/ordc printed bold. Additional bold type $5 
per word. Send copy with check or money 
order to INTERFACE AGE, Dept. M-l, 
16704 Marquardt Ave., Cerritos, CA 90701. 
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Gpshsdi-Qopisn’s I(itegpstei3, On-Line Ppcgrems 
Ape Fssf, Efficienl, And Easy Tc Use. 


Rely on Graham-Dorian, a full-line 
computer software manufacturer, for 
sophisticated programs — the most detailed 
on the market today. They’re ready to go to 
work immediately or to be tailored for even 
more specific needs. 

On-line capabilities enable you to make a 
single entry and update all affected files. An 
inquiry into a file at any time provides 
up-to-date information — no batching or 
sorting of input data. 

The programs are easy to use. Messages 
on the video display guide you each step of the 
way. Programs make use of indexed 
sequential and chained files for fast and 
convenient retrieval of data with efficient use of 
disk space. 

Order on standard eight-inch disk or 
various mini-floppy formats. Each program 
contains a free user’s manual and hard copy 
source listing. 

• Accounts Receivable — Records invoices, prepares 
statements and trial balance reports, etc. Automatically 
reports aging of accounts in periods of 30,60, and 90 
days, with each item listed separately. 

• Accounts Payable Vendor lookup and change, 
entering vendor invoices, writing checks (many options), 
cash flow analysis, accounts payable check register, and 
vendor list. Ideal for analyzing expenditures by vendor and 
by due date. 


• General Ledger — Includes lookup and change, making 
journal entries, trial balance, transaction register, chart 

of accounts, financial statements, and monthly closing. 

• Job Costing — Provides work order lookup, enters 
labor transactions, material set-up, progress report of 
hours, labor distribution report, weekly labor reset, actual 
versus estimated cost per job. 

• Inventory-— Can be connected with cash register for 
point of sale inventory control. Number of on-line items 
limited only by disk space available. 

• Cash Register— - Creates daily sales reports containing 
information on gift certificates, paidouts, overrings, 
refunds, and how much in each category a salesperson sold. 

• Payroll — Handles 100% of all necessary payroll 
functions including state income tax tables for your state. 
Ideally suited for both large and small companies. 

• Apartment — Said one user, “Obviously, this was 
developed by apartment owners.” The package fills 
virtually all the needs of apartment owners and managers. 
Ideal for projects with 75 units or more. 

• CBASIC-2 — The most comprehensive and powerful 
commercially oriented BASIC available today. 
Enhancements over CBASIC-1: Integer variables, multiple 
line functions, CHAINing with COMMON variables, 
additional predefined functions, etc. 

Compatible with many computers: Northstar, 

IMSAI, Altos, Cromenco, Industrial Micro Systems, Radio 
Shack TRS-80 Model II, SD Systems, Digital 
Microsystems, Dynabyte DB8/2, Micropolls MOD 11, 

Vector MZ, and other 8080,8085, and z-80-based systems. 

See your GDSS dealer or send for information 
packet and sample runs. 


Graham-Dorian Software Systems, Inc. 

A Division of Graham-Dorian Enterprises 

211 N. Broadway / Wichita, KS 67202 / (316) 265-8633 











